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Abstract 
Young adulthood, in particular, is a time of increased risk of weight gain. Indeed, 
weight gain of 3-5 pounds among college freshmen has been well documented. Given the 
high rates of obesity, prevention efforts have become a national priority. This Plan B 
Project evaluated the efficacy of a brief Appetite Awareness Training Intervention in 
preventing weight gain in young adult women. Appetite Awareness Training (Craighead, 
2006) aims to increase an individual’s ability to eat intuitively based on bodily hunger 
and satiety cues, rather than external or emotional cues, thereby potentially preventing 
weight gain. This study was a randomized control trial that used a 3x2 mixed factorial 
design with participants (n = 89) assigned to one of three groups: Appetite Awareness 
Training (AAT, n = 31), Nutrition Education (NE, n = 29), or a no-treatment control 
(NTC, n = 29). Primary (weight, BMI, body fat %, and waist circumference) and 
secondary (self-regulatory eating processes) outcome variables were assessed at baseline 
and post-intervention. The findings of this study revealed no statistically significant 
differences between groups on primary outcome variables, but AAT participants 
experienced a substantially greater increase in weight management self-efficacy at post-
treatment compared to the NE and NTC groups.  
 
 
 
Keywords: weight gain prevention, first-year college students, freshman weight gain, 
obesity prevention, women  
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Appetite Awareness Training as a Weight Gain Prevention Intervention for Young Adult 
Women: A Randomized Control Trial 
Introduction 
 Obesity is a significant health problem in the United States, with approximately 
21% of annual medical spending allocated to treat obesity-related conditions (Finkelstein, 
Trogdon, Cohen, & Dietz, 2009). Approximately 32% of U.S. children and adolescents 
ages 2 to 19 are overweight or obese, and nearly 70% of American adults are either 
overweight or obese (Ogden, Carroll, Kit, & Flegal, 2014). In addition to high medical 
costs, the consequences of obesity are grave and include an elevated risk for heart 
disease, high cholesterol, stroke, high blood pressure, diabetes, and other chronic illness. 
In addition to obesity, the rates of unhealthy weight control practices in young adults are 
high, such as fasting, fad dieting, and skipping meals (Stice, Gau, Rohde, & Shaw, 2017). 
However, dieting is often ineffective long-term, as the frequency of dieting, current 
dieting, and weight suppression have all been found to predict weight gain (Lowe, 1993; 
Stice, Presnell, Shaw, & Rohde, 2005). Thus, the prevention of obesity, weight gain, and 
unhealthy approaches to weight control have become important public health concerns.  
Although increased resources are now being allocated to youth obesity prevention 
strategies, there is considerably less attention to weight gain prevention after individuals 
transition from adolescence to young adulthood (Laska, Pelletier, Larson & Story, 2012). 
This seems surprising given that young adulthood is the highest risk period for 
individuals to adopt unhealthy eating habits that lead to weight gain and/or obesity 
(Kasparek, Corwin, Valois, Sargent, & Morris, 2008). At present, there are no universal 
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clinical guidelines for effective health promotion programs specifically for young adults, 
suggesting that physicians fail to routinely address and/or document excessive weight 
gain in this age group (Tang, Kushner, Thompson & Baker, 2010).  
The transition from high school to college, specifically, has been identified as a 
critical period for excessive weight gain, as it is associated with many lifestyle changes 
that may impact health-related behaviors, such as new eating habits, relocation to a new 
environment, the establishment of a more independent lifestyle, and increased alcohol 
intake (Anderson, Simmons, Martens, Ferrier, & Sheehy, 2006). During the freshman 
year of college, women tend to gain an average of 3-4 lb (Vadeboncoeur, Townsend, & 
Foster, 2015; Vella-Zarb & Elgar, 2009), with the greatest increase tending to occur 
within the first three months of college (Vadeboncoeur et al., 2015). For a number of 
students, weight gain during this transition period results in a move from normal weight 
to overweight or obese (Cluskey & Grobe, 2009). Indeed, among the 61% of students 
who gain weight, the average weight gain is close to 7.5 lb (Vadeboncoeur et al., 2015).  
In addition to the risk of weight gain, college women have been identified as a 
high-risk demographic for developing subclinical and clinically significant eating 
disorders; approximately 4-9% of college women meet the diagnostic threshold of an 
eating disorder, and 34-67% exhibit subclinical symptomology (Fitzsimmons-Craft, 
Harney, Brownstone, Higgins, & Bardone-Cone, 2012). Dieting often manifests as 
unhealthy weight-control behaviors, such as fasting, eliminating entire food groups (e.g., 
carbohydrates), fad-dieting (e.g., Atkins Diet, Paleo, weight loss shakes), and meal 
skipping (Goldstein, Katterman, & Lowe, 2013). Moreover, research suggests that what 
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often starts out as dieting can lead to the development of an eating disorder, and 
approximately two-thirds of college women engage in dieting behaviors that are 
characterized as either “intense dieting” or “at risk” for developing an eating disorder 
(Ackard, Croll, & Kearney-Cooke, 2002; Krahn, Kurth, Gomberg, & Drewnowski, 
2005).  
Although young adulthood is a vulnerable period for excessive weight gain, 
insufficient attention has been focused on weight gain and obesity prevention strategies 
that can be widely disseminated to this age-group. In a review of literature reporting on 
weight gain prevention intervention strategies, specifically among young adults, 37 
studies conducted in the U.S. or Canada, published between 1985 and 2011, were 
systematically summarized (Laska et al., 2012). However, only 10 of the 37 studies 
assessed weight, BMI, and/or body composition as a primary outcome. Six of the 10 
studies were delivered in the form of university-based courses or a similar intervention 
design, such as a noncredit seminar or internet-based course. At post-treatment, five of 
the six studies found significant differences in weight status, BMI, and/or body 
composition, with intervention participants either maintaining or losing weight and/or 
BMI, and control participants generally gaining weight. Although changes were 
statistically significant, the effect sizes were small across studies, and the majority lacked 
process measures or descriptions of intervention components. The other four 
interventions designs included: weight self-monitoring, learning self-regulation 
approaches to weight gain prevention, learning behavioral weight control skills, and a 
physical activity intervention. All four of these studies were successful in preventing 
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weight gain at post-treatment, but there were no statistically significant differences 
between groups over time (follow-up assessment period ranged from 8-24 weeks). 
Limitations to these four studies included attrition (range = 15.4% - 53.9%) and a lack of 
reporting on process measures.   
In a more recent systematic review of randomized controlled trials assessing the 
effectiveness of weight gain prevention interventions for young adults (n = 21), 13 of 21 
studies demonstrated the intervention to be more effective than the control condition at 
preventing weight gain (Partridge, Juan, McGeechan, Bauman, & Allman-Farinelli, 
2015). Only one of these studies, however, showed long-term and sustainable 
maintenance of weight control (Stice, Rhode, Shaw, & Marti, 2012). In this study, 
treatment participants received four weekly, 1-hour group intervention aimed at body 
acceptance with additional specific dietary and behavioral recommendations targeting 
weight gain prevention. In addition to significant reductions in BMI, as compared to the 
control group, treatment participants reported greater reductions in body dissatisfaction, 
eating disorder symptoms, and increases in physical activity. These results were 
maintained at the 6-month follow-up.  
Existing weight gain prevention interventions for young adults have demonstrated 
small and temporary effects in the ability to change behavior on their own, and often fail 
to produce sustainable and enduring results. A more effective approach may be to 
develop interventions that specifically target the mechanisms that are consistently 
associated with weight gain and eating dysregulation. These include: (a) environmental 
influences, (b) dietary restraint, and (c) negative affect/emotional eating (Schembre, 
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2011). It is anticipated that systematically targeting each of these factors, will produce the 
most sustainable, enduring, and generalizable outcomes. Furthermore, because our 
modern, obesogenic food environment presents so many temptations and barriers to 
healthful eating and weight regulation practices, it is also proposed that “hedonic 
hunger”—attraction to and preoccupation with palatable foods—may moderate the 
relationship between behavioral weight loss interventions and weight change (Witt & 
Lowe, 2014). These four factors are discussed in further detail below. 
Environmental and External Influences  
In our modern, obesogenic food environment, the continuous abundance and 
salience of food suggests that overeating may be a default position (Forman & Butryn, 
2015). Brian Wansink’s extensive research on mindless eating suggests that there are 
numerous, basic environmental factors that influence food consumption and intake, many 
of which we are not even aware. Wansink (2004) asserts that within the large, ecological 
context of food and eating, the environment can be organized into the (a) eating 
environment and (b) food environment. The eating environment refers to factors that are 
associated, yet independent of food, such as environmental stimuli, the process and 
efforts of obtaining food, social interactions centered around food, and distractors. The 
food environment, on the other hand, involves factors that directly relate to the way in 
which food is presented or provided, such as its presence, structure, aesthetic package, 
portion size, and the method in which it is served. Both the eating and food environment 
directly influence consumption volume, without even involving the quality and taste of 
food itself, or hunger and satiety. These environmental cues also indirectly influence food 
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consumption through personal and societal norms, such as internalizing what and how 
much should be eaten, as determined by others. In sum, both the food and eating 
environment have the potential to drastically influence an individual’s consumption by 
biasing or confusing estimates of how much has been consumed by inhibiting intake 
monitoring, which is often clouded by environmental distractors and eating norms 
(Wansink & Sobal, 2007).  
Evidently, environmental factors strongly influence eating behavior, and for many 
freshmen, it is challenging to establish and maintain healthful behaviors. Studies have 
found approximately 20% of weight gain variance to be associated with “all-you-can-eat” 
college dining plans during freshman year, and that female students residing in 
dormitories with an on-site dining hall tend to gain more weight than same-aged peers not 
residing in the dorms (Kapinos & Yakusheva, 2011). These findings suggest that the 
transition from living at home with family to independent living within the college 
environment requires strong self-regulation skills, as food is not only highly available, 
but because there are also various social pressures, such as what and how much peers eat, 
that have been found to influence both food intake and choice (Cruwys, Bevelander, & 
Hermans, 2015). Because environmental factors, such as all-you-can-eat college dining 
plans, reduce motivation to engage in weight control behaviors, effortful choices are not 
likely to be made. It has been suggested, then, that weight gain prevention efforts may be 
most helpful if they attempt to target self-regulation skills and mindful awareness of 
eating behavior (Daubenmier et al., 2016; Laska et al., 2012).  
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Dietary Restraint  
In addition to the environmental influences of weight change, dietary restraint has 
consistently been identified as a predictor of weight gain (Lowe et al., 2006). Restrained 
eating, or chronic dieting, has received considerable attention since the 1980s, namely as 
to whether and how restrained eaters, as opposed to unrestrained eaters, respond when 
confronted with various food cues (Polivy & Herman, 1985). Research on restrained 
eating suggests that restrained eaters are hyper-responsive to sensory food cues (e.g., 
smell and taste), and that they are more highly responsive to normative eating rules that 
govern how much and what is appropriate to eat. Moreover, the chronic off-again, on-
again dieting pattern often exhibited in restrained eaters has been associated with appetite 
dysregulation, disordered eating, increased metabolic efficiency, and eventual weight 
gain (Garner & Wooley, 1991). Interestingly, according to Polivy and Herman’s (1985) 
Restraint Model, a history of dieting and overeating appears to be the most significant 
factor in rendering restrained eaters vulnerable to overeating. Moreover, it is 
hypothesized that frequent overeating results in individuals becoming relatively 
insensitive to internal hunger and satiety cues. In effect, current dieting, negative affect, 
low arousal, and diminished satiety sensitivity have all been implicated as possible routes 
to overeating (Lowe et al., 2006).  
In support of the restraint theory, results from a prospective study of 1,010 
adolescent girls showed that among the 34.6% of the overall study population who 
indicated dieting at baseline, 21% had developed eating disorders by the time of the 12-
month follow-up (Ackard et al., 2002). Furthermore, the higher the number of times 
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participants had dieted, the more they appeared to struggle with eating disorder behaviors 
and characteristics. Thus, the existing body of research on dietary restraint exemplifies 
the strong and potentially detrimental associations between dieting frequency, 
maladaptive eating behaviors, and weight gain. 
Negative Affect and Emotional Eating   
Negative emotional states, as well as boredom and stress-inducing activities, have 
consistently been identified as precipitants for overeating or binge-eating (Kelly, Cotter, 
& Mazzeo, 2014). Eating in response to psychological distress often occurs as a result of 
early learning experiences or when emotional distress is confused with hunger, due to a 
lack of interoceptive awareness, which is sensitivity to stimuli originating in the body 
(Stevenson, Mahmut, & Rooney, 2015). Moreover, the relationship between negative 
affect and overeating has been found to be mediated by a lack of interoceptive awareness, 
whereas emotional eating has been found to act as a mediator between depression and 
future weight gain (van Strien, Konttinen, Homberg, Engels, & Winkens, 2016; van 
Strien & Ouwens, 2007). When examining non-clinical binge eating behaviors in 
undergraduate women, stress is a commonly reported antecedent to binge-eating, and 
overeating has been identified as a way to alleviate and distract from negative emotional 
states, or seek a positive emotional state (Phillips, Weeder, & Farrell, 2016). These 
results provide support for previous findings derived from cross-sectional research that 
emotional eating acts as a mediator between negative affect and obesity in women 
(Goldschmidt, Crosby, Engel, Crow, Cao, & Peterson, 2014).  
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Hedonic Hunger 
As described by Lowe and Butryn (2007), “hedonic hunger” refers to the 
experience of powerful and recurrent motivations to consume palatable foods (e.g., foods 
that are rich and high in fat and/or sugar) when not in a food deprived state, and starkly 
contrasts with eating when physically hungry and/or calorically deprived. Preoccupation 
with palatable food may also manifest when individuals begin to eat and find it difficult 
to limit consumption to an appropriate amount, which is maladaptive and may lead to 
weight gain. When these eating urges are strong enough, individuals may experience 
feeling loss of control over eating, which has been found to be a predictor of weight gain 
(Hilbert, Hartmann, Czaja, & Schoebi, 2013).  In support of the theory that individuals 
with higher levels of hedonic hunger are more susceptible to losing control over eating 
and excessive weight gain, Lowe and colleagues (2016) found preliminary evidence that 
strong hedonic attraction to palatable foods presents as a risk factor for the onset and 
maintenance of loss of control eating.  
Because college campuses tend to offer a wide variety of high-calorie, palatable 
foods that render individuals high in hedonic hunger more susceptible to overeating or 
losing control over eating, interventions may be most beneficial if they target self-
regulation of internal hunger and satiety cues, which depends upon the ability to maintain 
a continued awareness of both one’s current behavior and how that behavior compares 
with a relevant standard (Wansink, 2006). This suggests that individuals with higher 
levels of hedonic hunger may be more susceptible to weight gain, and that hedonic 
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hunger may moderate the effect of an intervention on weight change (Lowe, Arigo, 
Butryn, Gilbert, Sarwer, & Stice, 2016).    
Intuitive Eating and Self-Regulation as Interventions   
Based on reviewing the existing literature on different weight gain prevention 
strategies, there are limited interventions that systematically address the commonly 
identified pathways—environmental influences, dietary restraint, and negative 
affect/emotional eating—to weight gain and eating dysregulation. Because many 
individuals engage in problematic eating behaviors dictated by food rules and dietary 
restraint, it is anticipated that increasing awareness of intuitive eating practices may lead 
to healthier, enduring and sustainable weight control behaviors. The concept of intuitive 
eating, first described by Tribole and Resch (1995), is closely related to the processes of 
self-regulation and mindful awareness of eating. Tylka (2006) operationalized intuitive 
eating as having three interrelated features: (a) granting oneself unconditional permission 
to eat desired foods when hungry, (b) eating based on physiological hunger cues as 
opposed to emotional eating, and (c) reliance on hunger and satiety cues to decide when 
and how much to eat. Intuitive eating focuses on attunement to hunger signals and food 
preferences, rather than making food choices based on whether or not food falls into a 
rigid, good/healthy or bad/unhealthy category. However, few obesity prevention studies 
to date have used such approaches. 
Appetite Awareness Training 
Appetite Awareness Training (AAT) was developed by Linda Craighead as an 
intervention designed to increase eating in response to internal hunger and satiety cues 
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(i.e., intuitive eating), thereby reducing eating in response to environmental and non-
appetite cues, such as negative affect and maladaptive dietary rules (Craighead, 2006). 
AAT was originally developed to treat individuals with binge eating disorder (BED), 
highlighting the binge-eater’s difficulty in stopping eating after moderate amounts and 
trying to improve an individual’s ability to self-regulate eating through heightened 
responsivity to both internal hunger and satiety cues. The goals of AAT include: (a) to 
learn about typical maladaptive cycles associated with not eating in response to internal 
cues and how such cycles are maintained; (b) to increase self-awareness of internal 
hunger and satiety cues through self-monitoring; and (c) to implement problem solving, 
rather than negative self-evaluation, in response to overeating episodes. Through AAT, 
individuals learn how to identify cycles that maintain problematic overeating and binge 
eating, as well as how to use strategies including problem solving, relapse prevention, 
and cognitive restructuring to interrupt those cycles. The major innovation of AAT is 
self-monitoring hunger and satiety, rather than food intake, with the goal of keeping both 
hunger and satiety at moderate levels.  
AAT incorporates many aspects of prior conceptual treatment work on obesity 
and bulimia, emphasizing the role of dietary restraint in overeating. Preliminary evidence 
suggests that AAT may be as effective as standard cognitive behavioral therapy in 
treating binge-eating disorder (Allen & Craighead, 1999; Craighead & Allen, 1995). In a 
randomized controlled trial examining the efficacy of standard cognitive behavioral 
therapy and AAT as group treatments for binge eating disorder, participants in both 
groups demonstrated statistically and clinically significant improvements at posttreatment 
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and at a 4-month follow-up assessment on measures of eating disorders and psychiatric 
distress (Allen & Craighead, 1999). Thus, AAT may function as a viable alternative to 
standard cognitive behavioral therapy for treating women with subclinical or recent onset 
binge eating disorder.   
In addition to treating binge eating disorder, AAT has been examined as an 
intervention for preventing both eating disorders and weight gain (Buckner, 2007; Smith, 
2007). Buckner (2007) evaluated the efficacy of a brief (3-week, 3 individual sessions) 
AAT intervention aimed at reducing eating disordered attitudes and behaviors among 
college women presenting with subclinical eating pathology. Post-intervention, results 
indicated that AAT participants, compared to the no treatment control group, improved 
significantly on measures of global eating pathology, dietary restraint, emotional eating, 
and bulimic behaviors. Moreover, these improvements were maintained at a 1-month 
follow-up. Notably, AAT participants continued improving after the intervention was 
over on measures of emotional eating and the measure of distress associated with 
cognitions about eating, food, weight, and shape. Despite the limited sample size (n = 39) 
and subsequent low power, mediational analysis provided tentative support for the role of 
interoceptive awareness as a mediator of outcome (Brown, Smith, & Craighead, 2010).   
The Support for Healthy Eating and Exercise (SHEE) program was the first effort 
to evaluate the effectiveness of AAT as a brief (5-week) eating disorders and weight gain 
prevention intervention (Smith, 2007). As a way to increase health-enhancing behaviors, 
SHEE combined AAT with physical activity and social support. Participants consisted of 
90 college women (ages 18-29; 41% freshmen) concerned with weight gain, and were 
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assigned to either the treatment group (AAT combined with physical activity and social 
support) or a waitlist control group. Post-treatment assessment of the 68 treatment 
completers revealed that compared to the waitlist control, SHEE participants reported 
higher levels of self-efficacy surrounding weight and eating, increased interoceptive 
awareness, greater general self-esteem, and decreased disordered eating. Results 
suggested that reconnecting with internal hunger and satiety cues was responsible for 
improvements, as there were no significant differences between groups on physical 
activity and social support for health-related behaviors.   
In sum, there is preliminary research evidence that suggests that AAT holds 
promise as a weight gain prevention strategy for young adults. Although AAT has been 
empirically supported and found to be as effective as standard cognitive behavioral 
therapy for treating both bulimia nervosa and binge eating disorder, only one such study, 
the SHEE program, has examined AAT as a weight gain prevention strategy. That study, 
however, added other treatment components (physical activity and social support) and did 
not have an active comparison group. Thus, it is not clear the extent to which AAT was 
the effective component of the intervention.  
Specific Aims & Hypotheses 
 The specific aims of this study were to examine the efficacy of AAT in regulating 
eating behaviors and preventing weight gain among young adult women. A randomized 
control trial was conducted to compare Appetite Awareness Training (AAT) to a standard 
nutrition education intervention (NE, active comparison), and to a no-treatment control 
group (NTC, control). We hypothesized that AAT, delivered in a brief group format, 
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would function as a cost- and time-effective alternative to existing weight gain prevention 
strategies (e.g., nutrition education and physical activity interventions).  
Hypothesis 1:  We hypothesized that participants in both treatment conditions 
(AAT and NE) would maintain a relatively stable weight over the 6 weeks of the 
intervention, with no indication of excessive or unintended weight gain, whereas 
the NTC was expected to gain weight.  
Hypothesis 2:  We predicted that compared to the NE and NTC groups, 
participants in the AAT intervention would show greater improvements in 
appetite awareness (i.e., awareness of internal hunger and fullness cues), intuitive 
eating (ability to eat in response to these appetite cues), weight maintenance self-
efficacy (confidence in the ability to maintain and manage one’s weight), and 
self-regulatory eating processes (e.g., ability to resist eating when experiencing 
negative emotions or when food is highly available), as well as decreased 
overeating and restrictive eating practices (dietary restraint).  
Method 
The Consolidated Standards of Reporting Trials (CONSORT; Schulz, Altman, & 
Moher, 2010) have been followed when designing, conducting, and reporting the 
analyses of this Plan B project. The CONSORT guidelines are an evidence-based, 
minimum set of recommendations for reporting the results of randomized controlled 
trials. The intervention design, as well as all recruitment materials, was approved by the 
University of Minnesota’s Institutional Review Board (IRB) and was registered with the 
governmental national database, ClinicalTrials.gov, as a clinical trial (NCT02496637).  
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Study Design  
 This study used a 3x2 mixed factorial experimental design and randomly assigned 
participants to one of three conditions: (a) Appetite Awareness Training (AAT), (b) a 
standard nutrition education comparison group (NE), and (c) a no-treatment control group 
(NTC). Outcome variables were assessed at two time points (6 weeks apart: August and 
October, 2016). Participants completed pre- and post-treatment assessments, with the 
post-treatment assessment intended to measure the initial intervention effect. The active 
interventions, AAT and NE, included four, one-hour group intervention sessions 
delivered over a 6-week period (three intervention sessions and one booster session). The 
NTC group only participated in the two assessment periods.  
A 4-month follow-up assessment (3x3 mixed factorial design), which was not 
included in this manuscript, was conducted to assess the ability of participants to 
maintain the skills acquired during treatment over time. It was hypothesized that the AAT 
group, compared to the NE and NTC groups, would be better able to maintain their 
weight and associated appetite awareness skills. 
Participants and Recruitment 
  All incoming freshmen women residing in the residence halls of a medium-sized 
Midwestern University during Fall 2016 semester (n = 643) received a recruitment email 
(see Appendix A) one-week before the beginning of the semester. Participants were also 
recruited through posters displayed (see Appendix A) in the residence halls, advertising 
the study as a “Freshmen Weight Gain Prevention Study.” Additionally, potential 
participants were recruited at health-related information sessions during orientation 
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events for incoming freshmen. This study specifically targeted female college freshmen, 
given that young women, compared to men, show a greater prevalence of maladaptive 
eating and weight control behaviors (Bodenlos, Gengarelly, & Smith, 2015).  
Procedure 
Participants were first contacted via a recruitment email, which was sent by the 
university IT department to all 643 female incoming freshmen women residing in the 
residence halls. A second recruitment email was sent to the same group one week later. 
The recruitment email provided a link to the online screening questionnaire in Qualtrics 
Survey Software. The screener was intended to ensure that potential participants fulfilled 
the inclusion criteria, build commitment to the study, and to facilitate later randomization 
to groups. All eligible participants who completed the screener were then sent a link to 
the baseline questionnaire, which included a consent form (see Appendix B). This 
questionnaire (see Appendix C) consisted of well-validated, self-report measures that 
assessed study outcomes, as well as demographic/descriptive information to assess other 
variables that may be associated with weight change. After completing the survey, 
participants signed up for a time to complete anthropometric measurements of height, 
weight, body fat percentage, and waist circumference. The recruitment period, from the 
first email sent to the last screener survey completed, lasted from August 17, 2017-
September 12, 2017 (first day of the intervention).  
Inclusionary criteria for this study included: (a) being a freshman woman between 
the ages of 18-20 and (b) residing in the campus dormitories. Although current or past 
history of an eating disorder was not an exclusionary criterion, potential participants who 
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endorsed current eating disorder symptomatology (e.g., compensatory weight control 
behaviors such as purging) were encouraged, during the consent procedure, to consider 
whether participating in this study would be the most appropriate and helpful approach to 
managing these behaviors. A total of five women endorsed current or past eating disorder 
symptomology (self-induced vomiting or laxative abuse), and all but one of these women 
chose to participate in the study. Because AAT was originally designed to treat bulimia 
nervosa and binge-eating disorder, there were no concerns about exacerbating eating 
disorder symptoms in the four women who chose to participate. 
Upon arrival, participants met individually with the graduate student principal 
investigator, who then privately reviewed the consent form with participants to ensure 
that they fully understood their involvement in the study. Next, three trained research 
assistants conducted the baseline anthropometric measurements in a separate room, to 
keep the principle investigator blind to the participants’ baseline physical measurements. 
After all eligible participants completed the baseline assessment, group randomization 
was used to assign women to one of the three study conditions. Group random 
assignment was used because 85 women reported living on same floor of the same 
dormitory with at least one other participant. Thus, women residing on the same floor of 
the same dormitory were assigned to the same condition in order to reduce threats to 
validity and to prevent potential contamination of the study, should women residing near 
each other discuss the different interventions amongst one another.   
Groups included 8-10 participants each. Treatment participants attended three, 
weekly 1-hour group sessions, followed by a 1-hour booster session 3 weeks later. 
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Participants were sent an email reminder the evening before each session as well as a text 
message the day of the group. Make-up sessions were offered to participants who could 
not make their scheduled intervention session due to conflicts in their schedule. Make-up 
sessions were provided in small groups if participants were available at the same time, or 
offered on a one-on-one basis. At the end of the fourth session, participants completed the 
post-treatment assessment, which consisted of an online questionnaire and 
anthropometric measurements of height, weight, body fat percentage, and waist 
circumference. Participants received a $50 Amazon gift card after completing the post-
treatment assessment, with this incentive provided in order to encourage participation in 
the study and reduce attrition. 
Design and Interventions 
 Appetite Awareness Training (AAT). The AAT intervention was adapted from 
Craighead’s (2006) AAT treatment manual.  The adapted intervention was designed to 
target college students who may or may not have current eating or weight-related 
problems. A manualized approach to administration of the intervention was followed in 
order to standardize implementation. The AAT intervention consisted of teaching 
participants how to identify and follow internal hunger and satiety cues, and also 
encouraged participants to discuss their eating patterns, ability to follow appetite cues, 
tendencies to engage in dysregulated eating, and perceptions of societal patterns of eating 
in response to environmental, rather than internal, cues. Through AAT, participants were 
taught how to identify cycles that maintain problematic overeating and binge eating, as 
well as how to use cognitive and behavioral strategies to interrupt those cycles. AAT 
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participants were trained to record hunger and satiety using Records of Eating Episodes 
forms in which they monitored their levels of hunger and satiety on a 1 (extremely 
hungry; e.g., feeling famished and/or faint) to 7 (extremely full; e.g., feeling 
“Thanksgiving Day full”) scale, both before and after food consumption (REE; See 
Appendix D). In order to train participants to become in touch with physiological hunger 
and satiety cues, they were instructed to pay close attention to physical sensations of 
hunger and satiety, such as noticing their stomach grumbling when hungry, feeling 
“hangry” or moody due to hunger, and their stomach distending when full. This was 
practiced within the sessions as well. 
Because the aim of AAT is to keep hunger and satiety at moderate levels, 
participants were encouraged to monitor their hunger so that it never dropped below a 2.5 
(< 2.5 = hunger violation), or exceeded a 5.5 in fullness (> 5.5 = fullness violation). This 
is based on the premise that never allowing oneself to get too hungry prevents overeating 
in the future. A licensed psychologist with experience providing group AAT 
interventions co-administered one AAT group each week and also supervised the 
graduate student principle investigator, who led the other three AAT groups. AAT 
participants completed three, weekly 1-hour AAT group sessions, as well as a booster 
session three weeks later. The total time commitment for AAT participants, including the 
intervention and assessments was approximately five hours 
 Nutrition Education (NE). A registered dietician administered a standard 
nutrition education intervention. The NE intervention was based on the United States 
Department of Agriculture’s (USDA) dietary guidelines. Information provided during the 
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NE interventions included discussions of portion sizes, the five food groups for a healthy 
diet (fruits, vegetables, grains, protein, and dairy), caloric content of specific foods, and 
daily caloric needs for participants based on BMI and physical activity level. Like AAT 
participants, NE participants also engaged in self-monitoring by keeping food logs, which 
contained number of meals/snacks eaten per day, time of day the meals/snacks were 
eaten, serving sizes and caloric content. Major topics and intervention strategies for both 
the AAT and NE interventions are provided in Table 1. NE participants completed three, 
weekly 1-hour group sessions, as well as a booster session three weeks later. The total 
time commitment of NE participants was the same as the AAT participants. 
 No Treatment Control (NTC). Participants in the no-treatment control (NTC) 
group participated solely in the two assessments. The NTC group served as a no-
treatment comparison for both the AAT and NE groups, in order to examine the efficacy 
of these interventions in this particular sample. Although participants in the NTC did not 
receive an active intervention over the 6-week course of the study, they were offered a 
seminar of intervention materials following the conclusion of the study. NE participants 
only completed the baseline and post-treatment assessments (online questionnaire and 
anthropometric measurements), which were held six weeks apart. The total time 
commitment for NTC participants was approximately one hour.  
Primary Outcome Measures 
 The primary outcome measures of this study were anthropometric measurements 
of weight, body fat percentage, BMI, and waist circumference. Height was measured to 
the nearest 0.1 cm with a portable stadiometer (HM 200P Porstad). Body weight (to the 
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nearest .1 kg) and body fat percentage (nearest .1%) were measured with participants in 
light clothing and no shoes using bioelectrical impedance analysis (BIA) assessed by The 
Tanita Body Composition Analyzer (model TBF-300A). Although BIA is often less 
reliable than other measures of body fat (e.g., air displacement plethysomoraphy and dual 
x-ray absorptiometry), due to hydration levels and cell body mass fluctuating throughout 
the day and making the measurement imprecise, it was selected due to being an 
economical and efficient measurement tool (Andreoli, Garaci, Cafarelli, & Gugliemi, 
2016). Body fat percentage using the BIA model used in the present study (TBF-300) has 
been found to correlate moderately well (r = .796) with the more accurate method of air 
displacement plethysomoraphy (Peterson, Repovich, & Parascand, 2008). As an attempt 
to control for and minimize the impacts of fluctuating body cell mass and fluids on the 
primary physical outcome variables, anthropometric measurements of participants were 
offered during the same time frame, 3-7pm, at both the baseline and post-treatment 
assessment period. Waist circumference was measured (to the nearest 0.1 cm) at the 
midpoint of participant’s abdomen, between the margin of the lowest rib and the iliac 
crest using a measuring tape equipped with a tension calibration mechanism (Gulick II). 
Waist measurements were taken at least two times, unless the difference between the first 
two measurements was greater than 0.5 cm; in that case, a third measurement was taken. 
The two waist measurements that were the closest were averaged. BMI was calculated by 
dividing weight (kg) by cm2.  
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Secondary Measures (administered pre- and post-treatment)  
The secondary measures included in this study were selected because they are targeted by 
the AAT model and/or have been found to be related to weight gain. These measures of 
appetite awareness, intuitive eating, dietary restraint, over-eating patterns, eating self-
regulation, and weight management self-efficacy are anticipated to identify possible 
mechanisms of change.  
Interoceptive Awareness Questionnaire-Expanded (Appetite Awareness 
Subscale). Trenary, Craighead, and Hill (2005) created the Interoceptive Awareness 
Questionnaire-Expanded (IAQ-E) as an expansion of the Interoceptive Awareness 
Subscale included in the Eating Disorders Inventory-2 (EDI-2, Garner, 1991). The 
appetite subscale, which consists of 11 items, assesses an individual’s ability to follow 
appetite cues (e.g., “I continue to eat when I am not full; I eat when I am not hungry”), 
was included in this study. Items were rated on a 1 (never) to 6 (always) Likert scale, 
with lower scores indicating greater levels of interoceptive awareness. The IAQ-E has 
been shown to have high internal consistency (α = .90) and adequate discriminant and 
convergent validity (Trenary et al., 2005). In the present study, the appetite subscale 
showed good internal consistency at baseline (α = .83) and at post-treatment assessment 
(α = .83).  
Intuitive Eating Scale-2. The Intuitive Eating Scale-2 (IES-2) was included to 
measure attitudes and behaviors of intuitive eating (Tylka & Kroon Van Diest, 2013). 
Two of its four subscales were included in the present study: 1) Eating for Physical 
Rather than Emotional Reasons, (e.g., “I find other ways to cope with stress and anxiety 
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than by eating”); and 2) Unconditional Permission to Eat (e.g., “I do not follow eating 
rules or dieting plans that dictate what, when, and/or how much to eat”). Items on the 
IES-2 are rated on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly 
agree). Individual item scores were averaged for each of the two subscales, with higher 
scores indicating greater levels of intuitive eating. The IES-2 has been validated in male 
and female college students in the U.S. with evidence of high internal consistency 
reliability (α = .93; Tylka & Kroon Van Diest, 2013). In the present study, both subscales 
demonstrated acceptable to good internal consistency: baseline α = .85 and α = .88; post-
treatment α = .84 and α = .71, respectively. 
 Weight Efficacy Lifestyle Questionnaire. The Weight Efficacy Lifestyle 
Questionnaire (WELQ; Clark, Abrams, Niaura, Eaton, & Rossi, 1991) consists of 20 
items designed to measure an individual’s confidence in their ability to regulate eating 
across five different situations: 1) food availability, 2) negative emotions, 3) social 
pressure, 4) physical discomfort, and 5) positive activities. Participants rated their 
confidence in resisting overeating across these situations, using a 1-10 Likert scale (not 
confident-very confident), with higher scores representing greater eating self-efficacy. 
Studies of the WELQ’s internal consistency and construct validity support its use (Ames, 
Heckman, Diehl, Grothe, & Clark, 2015). In terms of clinical validation, lower WELQ 
total scores have been significantly associated with higher rates of binge eating episodes 
and food addiction severity and dependence. In contrast, higher WELQ total scores have 
been associated with higher weight management self-efficacy and motivation to make 
positive lifestyle changes (Ames et al., 2015). In the present study, at baseline, the 
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WELQ demonstrated strong internal consistency across all five dimensions: food 
availability (α = .85), negative emotions (α = .87), social pressure (α = .84), physical 
discomfort (α = .82), and positive activities (α = .80). At post-treatment, the WELQ 
demonstrated similar, acceptable to excellent internal consistency: α = .76-.93.  
 Eating Disorder Examination Questionnaire: Binge-Eating Subscale. The 
binge-eating subscale of the Eating Disorder Examination Questionnaire (EDEQ) was 
included to help assess for the presence of eating disorder symptoms (Fairburn & Beglin, 
1994). The EDEQ is considered to be a viable alternative to the Eating Disorder 
Examination, which is a semi-structured interview widely considered to be the gold 
standard for the assessment of eating disorder psychopathology. The EDEQ has shown 
acceptable to high internal consistency and test-retest reliability (Berg, Peterson, Frazier, 
& Crow, 2011). In addition to using the EDEQ to screen participants for eating disorder 
symptoms, one question from the EDEQ was included in analyses: “over the past 28 
days, how many times have you eaten what most people would regard as an unusually 
large amount of food (given the circumstances)?”  
 Weight Management Self-Efficacy. Weight management self-efficacy (WMSE) 
was assessed by items adapted from the Perceived Competence Scale (PCS; Williams, 
Freedman, & Deci, 1998), which is a brief, 4-item questionnaire designed to assess an 
individual’s feelings of competence in different domains. The four items included in the 
present study aimed to assess participants’ current self-efficacy in managing their weight, 
as well as the ability to manage their weight for a sustained period of time (e.g., “I feel 
confident in my ability to manage my weight;” “I am able to manage my weight 
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permanently”). The PCS has demonstrated strong internal consistency, ranging from α = 
.80-.90. Responses were rated on a 7-point Likert scale, ranging from 1 (not at all true) to 
7 (very true). Internal consistency for the WMSE was acceptable at baseline (α = .75) and 
excellent at post-treatment (α = .95).  
Other Measures 
 Demographic information and weight and diet history. Demographic 
information included participants’ age and race. Several questions related to current and 
past dieting practices and weight history were also included in the baseline questionnaire. 
This provided further descriptive information about the study sample.  
 Power of Food Scale. The Power of Food Scale (PFS; Lowe et al., 2009) is a 21-
item, self-report questionnaire that assesses the perceived influence of the presence or 
availability of food on individual’s thoughts and feeling. The PFS was used to assess 
participants’ preoccupation with palatable foods, and how that may have moderated 
weight change between groups. The PFS measures the influence of food across three 
contexts: (a) food stimuli are generally available but are not immediately present (e.g., “I 
find myself thinking about food even when I am not physically hungry”); (b) food stimuli 
are present but are not being tasted or consumed (e.g., “If I see or smell food I like, I get a 
powerful urge to have some”); and (c) food is being tasted (e.g., “When I taste a favorite 
food, I feel intense pleasure”). On a 5-point Likert scale ranging from 1 (don’t agree at 
all) to 5 (strongly agree), participants indicated the extent to which each item described 
them during the past month. The PFS has been found to have satisfactory test-retest 
reliability (α = .84) and high internal consistency (α = .93; Lowe et al., 2009). In the 
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present study, internal consistency for the PFS was also high (α = .94). Because the PFS 
was examined as a moderator in the present study, it was administered only at baseline.  
International Physical Activity Questionnaire (Sedentary Items). The 
International Physical Activity Questionnaire (IPAQ; Craig et al., 2003) is an instrument 
designed for cross-national monitoring of physical activity and inactivity. Two items on 
the IPAQ were included in this study to assess participants’ sedentary behavior as a 
potential outcome, even though physical activity was not directly targeted in this 
intervention (e.g., “During the last 7 days, how much time did you spend sitting on a 
weekday?”). International (12-country) reliability and validity testing of the IPAQ has 
demonstrated acceptable, self-report measurement properties and repeatable data 
(Spearman’s ρ clustered around 0.8), and criterion validity against accelerometers has 
been shown to have a mean ρ of .30, which is comparable to many other self-report 
validation studies. In the present study, internal consistency was α = .61. This is not 
surprising because it is expected that sedentary behavior varies during the week versus 
the weekend.  
Godin Leisure-Time Exercise Questionnaire. The Godin Leisure-Time 
Exercise Questionnaire (GLETQ; Godin & Shephard, 1985) was used to assess 
participants’ weekly engagement in strenuous, moderate, and light physical activity (e.g., 
“during a typical 7-day period, how many times on average do you do the following 
kinds of exercise for more than 15 minutes during your free time?”). Despite physical 
activity not being explicitly addressed in this intervention, the GLETQ was used to assess 
physical activity as a potential outcome, as it was thought that perhaps levels of physical 
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activity might change as a result of being involved in the AAT or NE intervention (or no 
intervention). In the initial validation of the measure, two-week test-retest reliability 
coefficients for self-reports of strenuous, moderate, and light exercise were acceptable (α 
= .94, .46, .80, respectively; Godin & Shephard, 1985). In the present study, internal 
consistency was fair at pre- and post-treatment: α = .63 and α = .71, respectively.  
 The Balanced Inventory of Desirability Responding-16 (BIDR-16). The 
BIDR-16 (Hart, Ritchie, Hepper, & Gebauer, 2015; Paulhus, 1991;), which is an 
abbreviated version of the original 40-item BIDR, was included to assess the extent to 
which individuals provided socially desirable responses, such as over-reporting positive 
behavior and/or under-reporting negative behavior. Items were rated on a 1 (not true) to 7 
(very true) point Likert scale to measure two dimensions of social desirability 
responding: Self-deception enhancement (SDE) and impression management (IM). The 
BIDR-16 has been shown to have high test-retest correlations for the SDE and IM, as 
well as moderate internal consistency falling around α = .70 for both subscales. In the 
present study, internal consistency was similarly acceptable for both the SDE and IM 
subscales: α = .71 and α = .74, respectively. In this study, the total BIDR-16 score was 
used as a covariate to control for the effects of social desirability responding on study 
outcomes.  
Process Measures 
 Treatment fidelity. Each group session was observed by one of three research 
assistants, who were responsible for noting adherence to and deviations from the 
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manualized administrations of both the AAT and NE interventions; this information was 
recorded and communicated to the interventionist after each session. 
 Treatment adherence and self-monitoring. Treatment adherence was assessed 
through examining treatment participant’s attendance, level of completion of the self-
monitoring forms, and self-report of completing assigned tasks. 
 Knowledge Questionnaire. A 10-item Knowledge Questionnaire was developed 
for the study and included in the post-treatment assessment questionnaire. Five questions 
specific to material covered in the AAT intervention (e.g., “Urge surfing is engaging in 
activities that are incompatible with eating”), and five questions specific to the material 
covered in the NE intervention (e.g., “According to ChooseMyPlate.gov, about half of 
your plate should consist of fruits and vegetables”), were included to assess the degree to 
which treatment participants retained the more important principles covered over the 
course of the intervention. These questions were piloted with a health psychology 
research lab. When preliminarily analyzing the knowledge scores, one nutrition education 
question was eliminated, because few participants, from any group, answered correctly. 
Other items appeared to be too easy, as the majority of participants from all groups got 
the item correct. A total correct score was computed for both the AAT and NE questions. 
The internal consistency ratings for both the AAT and NE knowledge questions were 
fairly poor, α = .57 and α = .36, respectively, so they cannot be considered highly reliable 
measures of general knowledge of AAT and NE constructs. Nevertheless, the Knowledge 
Questionnaire was included in the analyses to serve as a manipulation check.  
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 Treatment Satisfaction. A post-treatment program evaluation was conducted to 
assess treatment participant’s satisfaction with the intervention that they received, 
perceived barriers to treatment adherence, and their overall satisfaction with their group 
leader. The Health Care Climate Questionnaire-Short Form (HCCQ; Williams, Grow, 
Freedman, Ryan, & Deci, 1996) was included in the post-treatment program evaluation to 
assess participant’s perceptions of the degree to which their group leader (either AAT or 
NE interventionist) was autonomy supportive over the course of the intervention. The 
HCCQ-short form included 6 items rated on a 7-point Likert-type scale (1 = strongly 
disagree; 7 = strongly agree): e.g., “I feel that my group leader has provided me choices 
and options;” “I feel understood by my group leader.” The internal consistency of the 
total HCCQ-short form has been found to be high, α = .97 (Schmidt et al., 2012). In the 
present study, the internal consistency was acceptable, α = .74. Of note, the program 
evaluation was only administered to the AAT and NE participants, as the NTC did not 
receive an intervention over the course of the study.  
Data Analytic Plan 
The data set was screened for missing data, outliers, and normality. In cases 
where entire outcomes were missing (five participants did not complete the baseline 
survey and one did not complete the post-test physical measures), data were left missing 
in order to minimize bias (White & Carlin, 2010) and the study was adequately powered 
without them. In cases where single items on scales were missing, the average of the 
participant’s score on all other items on the respective scale was imputed. When 
impossible scores were reported by participants (e.g., spending 60 hours sitting in a 24-
AAT FOR WEIGHT GAIN PREVENTION  
 
 
30
hour day), replacement values were estimated or treated similarly to other outliers. 
Outliers were detected using a box plot diagram, examining outliers within each of the 
three conditions. Any score above the upper or lower quartiles (top 25% and bottom 25% 
of the distribution, respectively) plus 1.5 times the interquartile range (middle 50%) of 
scores was deemed an outlier and was adjusted to match the next adjacent score in the 
accepted distribution (Field, 2013). One participant was excluded from all analysis due to 
presenting as an extreme outlier across the majority of outcome variables. The Shapiro-
Wilk test was performed to test for normality for each condition at each time point. If a 
scale was still non-normal, then data was log transformed. This transformation was 
selected because of the overall positive skew of the data, and the log transformation 
corrects positively skewed data by taking the logarithm of the data to more evenly 
distribute the right tail of the distribution (Field, 2013). The list of variables adjusted and 
transformed is found in Appendix E. 
Pearson Product-Moment correlations (Pearson’s r) were conducted to measure 
the strength of the relationship between the measures used in this study (see Table 2). 
One-way ANOVAs (for continuous variables) and Chi-Squared (for categorical 
variables) were conducted to compare the three groups at baseline on all subject 
characteristics and outcome variables. Groups were significantly different on only one 
continuous variable (Weight Efficacy Lifestyle Questionnaire-Negative emotion 
subscale) at baseline, so Tukey’s HSD post-hoc analysis was performed in order to 
determine where the differences were (Field, 2013).   
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 Mixed factorial ANOVAs were conducted to compare the AAT, NE, and NTC 
groups over time on primary and secondary outcomes. The group * time interaction for 
each of the dependent variables was examined to indicate whether there were statistically 
significant differences between the groups in the amount of change over time. If initial 
results yielded a significant group * time interaction (p < .05), post-hoc interaction 
contrasts were conducted in order to compare group * time interactions for each pair of 
groups (i.e., AAT vs. NTC, NE vs. NTC, AAT vs. NE). Interaction contrasts were 
selected because they have the ability to break down factorial designs with more than one 
independent variable into a series of 2x2 interactions (Abelson & Prentice, 1997). Effect 
sizes (partial eta squared) were also calculated in order to compare the magnitude of the 
changes that occurred across time for overall interaction and interactions between pairs of 
groups (AAT vs. NE; AAT vs. NTC; NE vs. NTC). Partial eta squared ( !2 ) is an effect 
size measure that is the ratio of the model sum of squares to the total sum of squares and 
is interpreted as the following: 0.02 = small effect, 0.06 = medium effect, 0.13 = large 
effect (Field, 2013). These analyses were also run using The Balanced Inventory of 
Social Desirability Responding as a covariate (mixed factorial ANCOVA), in order to 
reduce error variance and eliminate confounds by controlling for the effects of social 
desirability responding on outcome variables (Field, 2013). For the anthropometric 
measurements, within group changes over time were also examined through paired 
sample t-tests.  
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A moderator analysis was conducted using PROCESS (v. 2.16; Hayes, 2013), a 
macro addition in SPSS, to examine whether the Power of Food Scale (PFS) moderated 
the effect of the intervention. Change scores were used for each of the outcome variables.  
A sensitivity analysis, which is conducting a series of analyses on a set of data to 
assess whether transforming or adjusting the data leads to different final interpretations or 
conclusions (Schneeweiss, 2006), was conducted to test the effects of the outlier 
adjustments and log transformations on the observed results. A sensitivity analysis is 
often essential in randomized control trials, because the design and analysis often relies 
on assumptions that may have some effect or impact on the conclusions if they are not 
met. Thus, consistency between the results of a primary analysis and sensitivity analysis 
strengthens the conclusions or credibility of the findings (Thabane et al., 2013). As part 
of the sensitivity analysis, mixed factorial ANOVAs were re-run using outlier-adjusted 
and transformed scores.  
A drop out analysis was also considered. Only two participants were considered 
drop-outs in this study: one participant in the AAT group and one participant in the NE 
group. Both of these individuals completed the baseline assessment and attended the first 
intervention session, but did not return for the post-treatment assessment. Neither 
participant provided a rationale for dropping out of the study, and did not respond to any 
correspondence emails from the PI. Thus, it is unclear why these women chose to no 
longer participate. Because only two out of the 91 women who started the study were 
considered dropouts, a statistical comparison of dropouts versus program completers was 
not conducted, nor was an intent-to-treat analysis. 
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A post-hoc power analysis was conducted using G*Power, which is a stand-alone 
power analysis program (Faul, Erdfelder, & Lang, 2009). Using an alpha of .05, sample 
size of 82 (complete data for these participants) and an estimated correlation for self-
report measures of r = .60. G*Power detected this study’s 3x2 mixed factorial design to 
have 99% power to detect a medium effect (!2 = .06) and 72% power to detect a small 
effect (!2 = .02). For physical measurements (pre-post correlation over .90), this study 
had 99% power to detect a small effect. Thus, it can be concluded that this is a 
sufficiently powered study. 
Results 
Enrollment and Retention 
All female incoming freshman women at a medium-sized Midwestern university 
were recruited for study participation (N = 643). In total, 141 completed the screener 
questionnaire and 105 completed the baseline assessment. Ten women withdrew from the 
study prior to being randomized, so a total of 95 women were randomized to one of three 
conditions: AAT (n = 33), NE (n = 33), and NTC (n = 29). However, an additional four 
women withdrew from the study prior to the start of the intervention due to changes in 
class schedules and no longer being able to attend the intervention groups at the 
designated times, feeling too busy to participate in the study, or no longer being 
interested. Because these women withdrew from the study before the start of the 
intervention, they were not considered dropouts. Thus, a total of 91 women began the 
study, with two women dropping out of the study for a total of 89 program completers 
(dropout rate = 2.2%). See Figure 2 for participant flow-chart.  
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Participants 
 The age range of participants was 18-19 years of age, with a mean age of 18.1 
years (SD = 0.3). In regard to racial and ethnic characteristics, this sample was 80.7% 
White; 9.6% Asian or Pacific Islander; 6.0% Black, Non-Hispanic; 1.2% American 
Indian; and 2.4% self-identified as “other.” At baseline, the study participants included in 
the analyses had a mean weight of 64.3 kg (SD = 12.2), mean body fat percentage of 
27.9% (SD = 7.4), mean BMI of 24.2 (SD = 4.6), and mean waist circumference of 81.8 
cm (SD = 10.39). As per the National Institute of Health, 3.4% of participants were 
categorized as underweight (BMI < 18.5; n = 3), 65.9% of participants were normal 
weight (BMI = 18.5-24.9; n = 58), 22.7% of participants were overweight (BMI = 25-
29.9, n = 20), and 8.0% of participants were obese (BMI ³ 30; n = 7). There were no 
statistically significant differences between groups at baseline on any demographic or 
health habit variables.  
In regard to desired weight, participants reported an ideal weight loss of 15.5 lb 
(SD = 15.9) in one year. Over half of the participants in the study sample (53.0%) 
reported previously dieting, and 33.7% of participants reported that they were currently 
dieting to lose weight or to avoid gaining weight. The majority of participants did not 
appear to meet the United States Department of Agriculture (USDA) dietary guidelines 
for daily fruit and vegetable intake, which recommends consuming at least five servings 
of fruits and vegetables each day: 31.4% of participants reported eating two or more 
servings of fruit per day, and 20.5% of participants reported eating two or more servings 
of vegetables per day. In regard to health risk behaviors, participants reported consuming 
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an average of 14.9 alcoholic beverages per month (SD = 37.3), and 7.2% of the study 
sample reported currently using nicotine or tobacco products. Sample demographic 
characteristics and health habits at baseline are included in Table 3. 
Baseline group comparisons 
 The results showed statistically significant baseline differences between groups 
on one variable, the Weight Efficacy Lifestyle Questionnaire—Negative emotions 
subscale, F(2, 80) = 4.28, p = 0.02, !2 = .11 (medium effect). Post-hoc test revealed that 
at baseline, the AAT group reported significantly greater self-control in their ability to 
resist eating when experiencing negative emotions than the NE group (p = .01). There 
were no statistically significant differences between groups on any other outcome 
variables at baseline. 
 Primary Outcomes 
 Mixed factorial ANOVAs revealed there were no statistically significant 
differences between groups over time for weight, F(2, 84) = 0.88, p = 0.42, !2 = 0.02 
(small effect); BMI, F(2, 84) = 0.43, p = 0.65, !2  = 0.01; body fat percentage, F(2, 84) = 
0.44, p = 0.64, !2  = 0.01; or waist circumference, F(2, 84) = 0.02, p = 0.98, !2 = 0.00. See 
Table 4.  Over the course of 6-8 weeks, weight change ranged from -5.30 kg to +4.80 kg 
(-11.68 to 10.58 lb). In regard to weight gain, 21.6% of participants gained 1-2 kg, and 
19.2% of participants gained more than 2 kg. On the other hand, 6.8% of participants lost 
1-2 kg and 8.0% of participants lost more than 2 kg. The total average weight gain of the 
study sample was 0.55 kg (SD = 1.8; 1.2 lb), though this was not statistically significant 
(p = 0.42). Examining within-group changes over time, paired sample t-tests revealed that 
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the NE group gained a significant amount of weight [0.88 kg (1.9 lb); t = -2.79, p = .009), 
but the weight gain of the AAT group [0.28 kg (0.6 lb) was not significant (t = -0.91, p = 
.37) nor was that of the NTC [0.59 kg (1.3 lb), t = -1.66, p = .11]. This pattern was also 
true for BMI. Interestingly, within-group increases in body fat and waist circumference 
were significant for all three groups.  
Secondary Outcomes 
 As depicted in Table 5, there were meaningful group differences in regard to 
weight management self-efficacy, as measured by the WMSE. The AAT group reported a 
substantial increase in weight management self-efficacy at post-treatment, whereas this 
decreased in the NE and NTC groups, F(2, 80) = 6.03, p = 0.004, !2 = 0.13 (large effect). 
Follow-up interaction contrasts demonstrated that AAT participants reported a 
statistically significant increase in weight maintenance self-efficacy compared to the 
control group, F(1, 80) = 0.58, p = 0.001, !2 = 0.15 (large effect), as well as the NE 
group, F(1, 80) = 0.58, p = 0.02, !2 = 0.10 (medium effect). The interaction contrast 
between NE and NTC was not significant, F(1, 80) = 0.58, p = 0.35, !2 = 0.02 (small 
effect). There were no other meaningful group differences on measures of interoceptive 
awareness, intuitive eating, the ability to resist eating across a variety of situations, nor 
the number of overeating episodes. Lastly, physical activity and sedentary behavior did 
not change as a result of the intervention, as there were no statistically significant 
differences between groups at post-intervention.  
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Moderator Analysis  
Based on the results of the moderator analysis, the Power of Food Scale was a 
significant predictor of weight management self-efficacy (WMSE) changes. For the full 
model including all three interventions, the Power of Food Scale as a moderator, and 
independently, accounted for 21% of the variance in weight management self-efficacy 
WMSE change scores and was significant, F(3, 79) = 4.51, p = .01. The interaction 
between Power of Food Scale and group was also a significant predictor of changes in 
weight management self-efficacy over time, 95% CI [1.29, 0.16], t = 2.55, p = .01. The 
Power of Food Scale moderated the change in weight management self-efficacy scores, 
specifically for AAT (p = .0001) participants, but not for participants in the NE or NTC 
groups. AAT participants scoring lower on the Power of Food Scale, showed much 
greater improvements in weight management self-efficacy than those scoring higher on 
the Power of Food Scale. See Figure 3. Of note, the Power of Food Scale was only a 
moderator for weight management self-efficacy, but not any other primary or secondary 
outcome variables.  
 Sensitivity Analysis. The results of the sensitivity analysis indicated that there 
were no significant differences in findings between the adjusted and unadjusted scores. In 
other words, outcome variables that were not significant from pre- to post-treatment 
using the unadjusted scores did not become statistically significant when the outlier 
adjusted and log transformed scores were used. This was also true of using social 
desirability as a covariate. The only outcome variable that approached significance after 
using the log transformed scores was the Weight Efficacy Lifestyle Questionnaire-
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Negative emotion subscale (p = .06; !2 = .07, medium effect). Given the results of the 
primary analysis and sensitivity analysis led to similar conclusions about the treatment 
effect, it can be concluded that the results are robust. Thus, the unadjusted scores were 
reported in all analyses presented in this manuscript, as these data most likely reflect the 
true scores.    
Process Evaluation 
Participation and Attendance. Participation and attendance in this study was 
strong, particularly for the AAT groups; only two AAT participants missed one of the 
four intervention sessions. NE participants had less consistent attendance, with five 
participants missing one session and three participants missing two sessions. A total of 
eight NE participants attended a makeup session and two AAT participants attended a 
make-up session.  
Treatment Fidelity. Overall, there were essentially no deviations from the 
manualized approaches to administration by the graduate student PI, faculty supervisor, 
and registered dietician. Although the order of material covered in both the AAT and NE 
interventions varied slightly from session-to-session, all of the necessary material was 
covered by the conclusion of each session.  An independent samples t-test was used to 
determine whether the means of the AAT and NE groups differed significantly on 
perceived autonomy supportiveness of the interventionist. The results indicated that AAT 
participants felt that their group leader provided significantly more autonomy 
supportiveness than NE participants, t(51) = 2.79, p = 0.007, Cohen’s d = 0.59. 
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Knowledge Check. There were significant group differences in knowledge scores 
on AAT-specific questions, F(2, 85) = 55.01, p < 0.001. AAT participants scored 
significantly higher (M = 3.83 ± 1.10) than NE participants (M = 1.97 ± 0.91), t(58) = 
7.18, p <  0.001, d = 1.89 and NTC participants (M = 1.25 ± 0.93), t(57) = 9.92, p < 
0.001, d = 2.58. The NE group also scored significantly higher on AAT items than the 
control group, t(55) = 2.95, p = 0.005, d = 0.80.  
On the nutrition education items, groups also differed significantly, F(2, 85) = 
5.37, p = 0.006, with the NE participants (M = 2.66 ± 0.90) scoring higher than NTC 
participants (M = 1.79 ± 0.99), t(55) = 3.47, p = .001, d = 0.94) and AAT participants (M 
= 2.13 ± 1.12), t(58) = 2.00, p = .05, d = 0.53. There were no significant differences in 
nutrition education scores between AAT vs. NTC, t(57) = 1.24, p = 0.22, d = 0.33. This 
suggests that both AAT and NE participant learned and retained significantly more 
knowledge specific to their respective interventions, as compared to the control group. It 
seems likely, though, that the AAT group may have learned some of the nutrition 
information as part of their intervention as well, even though this was not a major focus. 
Treatment Adherence. Overall, treatment adherence was strong, as all 
participants in both groups submitted their respective self-monitoring forms for both 
weeks. AAT participants recorded their eating episodes, using the Records of Eating 
Episode (REE) forms, an average of 6.6 out of 7 days for Week 1 (94.3% completion 
rate), and 6.5 out of 7 days for Week 2 (92.9% completion rate). On the other hand, AAT 
participants did not report following hunger and satiety cues as much as we had hoped. 
On average, AAT participants violated hunger cues (self-reported level of hunger < 2.5) 
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and allowed themselves to get too hungry at least once daily on 3.9 out of 7 days during 
the first week of the intervention, and 3.5 out of 7 days during the second week of the 
intervention. This means that on over half of the days of the week over the course of the 
intervention, participants reported not eating according to their appetite cues by allowing 
themselves to get too hungry. In regard to eating past the point of feeling moderately full 
(fullness level > 5.5), AAT participants violated fullness cues at least once daily 3.3 out 
of seven days during the first week of the intervention and 3.2 out of 7 days during the 
second week of the intervention. Thus, on almost half of the days of the week over the 
course of the intervention, participants did follow their appetite cues by allowing 
themselves to eat to the point of feeling too full.  
NE participants recorded meals/snacks in their food journals 6.6 out of 7 days for 
Week 1 (94.3% completion), and 6.5 out of 7 days for Week 2 (92.9% completion). On 
average, NE participants reported/recorded eating an average of 3.6 meals/snacks per day 
for Week 1, and 3.3 meals/snacks per day for Week 2. Although meals and specific foods 
were often identified, NE participants’ recordings of serving sizes and calorie estimates 
were less consistent.  
 In regard to participants’ self-reported treatment adherence, the majority of AAT 
participants (88%) believed that they fully completed the self-monitoring logs during the 
study, and 84% of participants reported completing all other tasks assigned to them by 
their group leader. NE participants also believed that they fully engaged in self-
monitoring (89.2%) and other tasks (85.7%) assigned to them over the course of the 
study. In general, AAT participants seemed to find recording episodes of eating an 
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appropriate method of monitoring their appetite, as 82% of participants found this 
method to be very acceptable. Of note, participants denied any adverse effects of their 
respective treatments.  
Program Evaluation. Eighty-two percent of AAT participants reported that they 
were either very satisfied or extremely satisfied with the intervention that they received, 
and 96% of participants reported that they would recommend AAT to friends. NE 
participants were also satisfied, with 68% of participants reporting being either very or 
extremely satisfied with the intervention they received, and 84% of participants reporting 
they would recommend the intervention to a friend. However, these differences in 
satisfaction between the AAT and NE groups were not statistically significant. Eighty-six 
percent of AAT participants believed that the length of the intervention was highly 
acceptable, while only 68% of NE participants found the intervention length to be 
appropriate. See Table 6.  
Discussion 
The present study evaluated an alternative approach to preventing weight gain in 
young adults and adds to the small body of research assessing AAT as a weight gain 
prevention intervention. Through AAT, this study intended to teach individuals to 
identify and respond to internal hunger and satiety cues, thereby reducing eating in 
response to environmental and non-appetite cues, thus preventing unintended weight 
gain. It was hypothesized that: 1) both AAT and NE participants would maintain a 
relatively stable weight, with no indication of excessive or unintended weight gain, 
whereas NTC participants were expected to gain weight; and 2) compared to the NE and 
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NTC groups, AAT participants would show greater improvements in appetite awareness, 
intuitive eating ability, weight maintenance self-efficacy, and self-regulatory eating 
processes, as well as decreased overeating and restrictive eating practices.  
Although the post-treatment program evaluation revealed that the majority of both 
AAT and NE participants were either very satisfied or extremely satisfied with the 
intervention they received and would recommend their respective treatment to a friend, 
the study findings were primarily null, with the exception of AAT participants reporting a 
substantial increase in weight management self-efficacy at post-treatment. This seems 
surprising given the fact that the averaged desired weight loss of study participants in one 
year was 15.5 lb, suggesting that the sample was indeed concerned with weight gain and 
hoping to lose a substantial amount of weight.  
The first study hypothesis was not supported, as there were no statistically 
significant differences between groups in regard to changes in weight, BMI, body fat 
percentage, or waist circumference. Although not statistically significant, the general 
trend of participants across groups was towards weight, body fat, and body mass gain: 
AAT participants gained an average of 0.3 kg, 0.81% body fat, 1.5 cm in waist 
circumference, and 0.1 BMI; NE gained an average of 0.9 kg, 1.2% body fat, 1.5 cm in 
waist circumference, and 0.3 BMI; and NTC gained an average of 0.6 kg, 0.9% body fat, 
1.6 cm in waist circumference, and 0.2 BMI.  Although the increase in weight/BMI in the 
AAT group was quite small and not statistically significant (and thus could be considered 
that weight gain was prevented) the overall trend in increasing body size does not lend 
confidence that the intervention produced the intended effect. Moreover, it appears that 
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these interventions were no more effective than an absence of an intervention, with 
respect to the other study outcomes.  
The AAT intervention did not appear to have the expected effect on the outcomes 
that were specifically targeted by the intervention. That is, with the exception of weight 
management self-efficacy, groups did not differ in their change in interoceptive 
awareness, intuitive eating, the ability to resist eating across a number of situations, and 
overeating episodes. Although attendance and participation were high in the AAT group, 
the appetite monitoring logs indicated that there were still frequent hunger and fullness 
violations occurring, and that there were minimal changes in hunger and fullness 
violations from week 1 to week 2. This suggests that the goal of monitoring one’s 
appetite in order to eat according to physiological hunger and satiety cues, with the goal 
of keeping hunger and satiety cues at moderate levels, was not achieved.  
The one group difference in outcomes was that the AAT group demonstrated a 
greater increase in weight management self-efficacy than the other two groups. These 
findings are consistent with studies that have shown perceptions of competence to 
underlie the effectiveness of health behavior self-management, as well as an individual’s 
ability to control certain outcomes, such as weight management (Williams, McGregor, 
Zeldman, Freedman, & Deci, 2004). This suggests that following the AAT intervention, 
participants felt more competent and capable in their ability to manage their weight 
permanently. It may be that the AAT intervention delivered a fairly simple message that 
seemed easy to comply with: if you eat according to your appetite cues, you are unlikely 
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to gain weight. This may have led to greater confidence about one’s ability to do so, and 
perhaps overconfidence.  
Another possible explanation for AAT participants’ increase in weight 
management self-efficacy is the amount of autonomy support they felt their group leader 
provided. AAT group facilitators taught and encouraged participants to make use of their 
own internal cues rather than relying on external knowledge. Such an approach may be 
more likely to enhance self-efficacy. This is consistent with previous research suggesting 
that when individual’s feel more autonomously motivated by a provider (e.g., that their 
perspectives and initiatives are supported and acknowledged, and they are provided with 
choices to attain their goals), they tend to feel more competent to attain relevant 
outcomes—in this case, lifelong weight management (Williams et al., 2004). Also of 
note, it was not true that all AAT participants increased in their weight management self-
efficacy. The moderator analysis indicated that lower scores on the Power of Food Scale 
(PFS), which assesses preoccupation with palatable food and food’s influence over 
people, was associated with increases in weight management self-efficacy in the AAT 
group, whereas this was not true of those with higher scores. The PFS scores did not 
influence weight management self-efficacy in either of the other groups. This suggests 
that for individuals who feel that food has a strong influence over them, AAT alone may 
not be intensive enough to increase self-efficacy over managing one’s weight. Future 
studies should take into consideration the moderating effects of constructs (e.g., hedonic 
hunger) that have the potential to influence the effectiveness of interventions (Partridge et 
al., 2015).  
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Despite the fact that AAT participants experienced a substantial increase in 
weight management self-efficacy, they did not demonstrate the anticipated improvements 
in their ability to recognize and accurately identify internal hunger and satiety cues, as 
measured by the Interoceptive Awareness Questionnaire-Appetite subscale. At baseline, 
AAT participants began with moderately high levels of appetite awareness (M = 2.62 on 
scale of 1-6, with 1 being very aware), and stayed essentially the same at post-treatment 
(M = 2.61). These null findings may be explained by the pervasive and powerful non-
physiological factors, such as social influences and environmental cues, that influence 
food intake. Because study participants eat the vast majority of their meals in the 
residence dining center, it is possible that regularly eating with others, especially those 
with restrained or dysregulated eating patterns, may have impeded participants’ ability to 
implement their newly acquired appetite awareness skills (Herman, Polivy, Kauffman, & 
Roth, 2003; Wansink & Sobal, 2007). Thus, the intervention may be enhanced by 
spending more time increasing awareness of how various external factors, such as the 
presence of others, influence our food intake, often unknowingly. Implementation 
strategies should also strive to enhance habit formation through practice of self-regulation 
skills. It could also simply be that AAT participants initially thought they were more 
aware of their hunger and satiety cues at baseline than they actually were, and the act of 
attending to and recording appetite cues increased recognition of when they were not 
aware. Alternatively, it may be that the Interoceptive Awareness Questionnaire-Appetite 
subscale did not detect the actual changes made by the participants. Indeed, the open-
ended responses provided on the program evaluation (see Appendix G) suggest that many 
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AAT participants noted that they had become more aware of appetite cues and were 
eating in response to these.  
The study findings also indicated that the AAT intervention did not produce the 
anticipated improvements in intuitive eating and self-regulatory eating processes for AAT 
participants. However, it is important to note that at baseline, participants in all three 
conditions reported relatively high levels of self-regulatory eating processes, as measured 
by the Weight Efficacy Lifestyle Questionnaire, and already felt confident in their ability 
to regulate eating when food is highly available, when negative emotions are being 
experienced, when there is social pressure to eat, when physical discomfort is 
experienced, and during positive activities (M = 6.91, 1-10 scale).  Perhaps these 
interventions, particularly AAT, would be more effective with at risk individuals (i.e., 
those with lower levels of eating self-regulation). 
 Lastly, AAT participants did not report a statistically significant decrease in 
overeating episodes, and there were no meaningful differences between groups. This 
might in part be due to a floor effect, as in the current study, at baseline, 39% of 
participants reported no extended overeating episodes in the past month, and 67% of 
participants reported three or less. To date, the majority of AAT studies have been 
conducted with sub-clinical or clinical eating disorder populations. Only one study to 
date, the SHEE program, has examined the efficacy of AAT in a healthy, non-eating 
disordered population. Thus, it is possible that AAT may be most effective and beneficial 
in reducing eating disorder symptomology in women with higher baseline levels of eating 
dysregulation and unhealthy weight control practices.  
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One potential reason that the AAT intervention did not produce statistically 
significant differences in weight gain prevention between the AAT, NE, and NTC groups 
is due to the relatively short duration of the intervention. Although the study lasted for six 
weeks, participants only received three intervention sessions and one booster session. To 
date, weight gain preventions for college students have spanned an average of 10.33 
weeks (range = 4-16 weeks), which is considerably longer in duration than the present 
study (Partridge et al., 2015). Because these interventions have been mostly successful in 
preventing unintended weight gain and/or reducing body mass in intervention 
participants, a more intensive program that is longer in duration (i.e., a higher dose) may 
produce more favorable outcomes. If the data from the present study was used to 
extrapolate weight change at 10-12 weeks, the group differences may be large enough to 
be statistically significant, as the AAT group did gain the least amount of weight.  
In addition to a higher treatment dosage that is longer in duration, it may be 
helpful to add other treatment components in conjunction with AAT, such as physical 
activity or nutrition education, as AAT alone may not be enough to prevent unintended 
weight gain in this population. The present study’s findings differ from the majority of 
weight gain prevention studies to date, which have generally shown interventions to have 
a greater effect on weight gain prevention than control groups in the short-term (Laska et 
al., 2012; Partridge et al., 2015). It especially seems surprising that the NE group actually 
gained weight, as this comparison intervention has traditionally resulted in weight 
maintenance or loss (Hivert, Langlois, Berard, Cuerrier, & Carpentier, 2007; Matvienko, 
Lewis, & Schafer, 2001). In taking a closer examination of published weight gain 
AAT FOR WEIGHT GAIN PREVENTION  
 
 
48
prevention studies for young adult women, few studies targeted solely freshman women, 
but rather more generally included young adults between the ages of 18-26 years. Only 
three of the studies included in Laska et al.’s (2012) and Partridge et al.’s (2015) reviews 
consisted of strictly female college freshmen. These studies included a 10-week, daily 
weight self-monitoring intervention (Levitsky, Garay, Nausbaum, Neighbors, & 
DellaValle, 2006); a 6-week online psychoeducation and feedback intervention (Gow, 
Trace, & Mazzeo, 2010); and a 4-week nutrition and physical activity intervention (Stice, 
Rohde, Shaw, & Marti, 2012). Two of the three interventions began within the first 
month of the fall semester. In the short-term, all three of these studies produced 
significant differences between groups, with the intervention groups losing or 
maintaining weight.  
In effect, it remains unclear as to why this study did not produce significant 
findings. One possible explanation is that the study sample was not truly “at risk,” and 
felt fairly confident in their existing weight management skills, and thus did not reap 
much benefit from being in an intervention. Participants were also well-compensated 
($50 for their participation at post-treatment, and an additional $25 at the 5-month 
follow-up), so it is possible that many participants were more motivated to participate in 
the study for monetary reasons, opposed to truly desiring to learn and implement healthy 
weight control practices.  Indeed, several participants acknowledged the compensation as 
a primary draw to participation. In the three studies discussed above, none of the studies 
compensated participants for their participation; in one case, participants were entered in 
a lottery to win a $50 gift card.  
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The sustainability of intervention effects over time remains unclear. For instance, 
in Partridge et al.’s (2015) systematic review, a follow-up period (at least 6 months past 
completion) was included in only five studies, and only one of these studies produced 
effective weight gain prevention results in the long-term. Because the prevention of 
weight gain is a long-term process, the full benefits and effectiveness of this intervention 
on participant’s health behaviors and weight may not be tangible for some time (Partridge 
et al., 2015). Of note, 1-year follow-up data will be collected Fall 2017, which may 
provide a clearer picture of the residual health benefits, long-term effectiveness, and 
sustainability of the intervention. It is anticipated that AAT participants may be more 
likely to sustain their weight long-term, as hunger and fullness monitoring is relatively 
simple to implement, as long as this strategy is internalized and implemented regularly 
enough to become habit.   
The post-treatment program evaluation, which was completed by participants in 
both the AAT and NE groups, shed light on a number of environmental factors that may 
have functioned as barriers to treatment success. Overall, both AAT and NE participants 
indicated a number of barriers posed by the on-campus dining center (DC) that interfered 
with their ability to implement the skills learned over the course of the intervention. For 
example, 67% of participants felt that restricted DC hours acted as a barrier, so they 
either could not eat when hungry or resorted to eating energy dense snacks available in 
their dorm rooms.  Also, 91% of participants indicated that limited food choices offered 
in the DC interfered with their ability to implement their skills (e.g., limited food choices, 
restricted hours, social pressure to eat). More general barriers to implementing skills, for 
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both AAT and NE participants, included being too busy with other things in life (62%), 
the overall time commitment of the using these skills on a daily basis (51%), and eating 
with others (52%). Although both the NE and AAT interventions specifically addressed 
ways of managing these barriers, it may be that the barriers were too great to overcome 
given the participants’ time, resources, and motivation. Thus, future studies should 
consider including motivational enhancement strategies in order to improve outcomes.  
  Limitations 
There are some important study limitations that should be considered and 
discussed. Although a manualized approach to implementation was followed by both the 
AAT and NE interventionists, the interventions were delivered by three different 
individuals, and therefore subtle nuances in facilitator characteristics and the method in 
which information was presented may have had some impact on how the interventions 
were received. Moreover, the Registered Dietician (RD) who administered the NE 
intervention, as well as the Licensed Psychologist faculty member who administered the 
AAT intervention, both have considerably more training and experience than the graduate 
student principle investigator, who administered three out of the four groups. Thus, it is 
possible that the graduate student may have been less effective in facilitating the AAT 
intervention, though there is insufficient data to test this notion.  
There are inherent limitations to using self-report measures. While many existing 
self-report inventories demonstrate acceptable psychometric properties, and function as 
fairly reliable and valid quantitative assessments, they rely on the key assumption that 
respondents accurately assess relevant information and provide truthful responses (Kam, 
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2013). The natural draw of self-report inventories is that they are generally inexpensive, 
efficient, and can be administered by research personnel without vast clinical experience 
in group settings (Furnham & Henderson, 1983). However, they are highly susceptible to 
response bias, such social desirability responding—the tendency to minimize negative 
behaviors and portray oneself in an overly positive manner, typically in respect to social 
norms (Hart et al., 2015). Thus, although social desirability responding was accounted for 
in the present study, and there were no statistically significant differences between groups 
or any changes in study outcomes when controlling for social desirability responding, it is 
possible that participants’ responses on the self-report questionnaires included at baseline 
and post-treatment are not the most accurate and truthful reflection of their functioning at 
those time points.  
The topics discussed in both the AAT and NE interventions were designed to line 
up in regard to course structure (e.g., group guidelines and support building, rationale for 
treatment, self-monitoring food consumption), but the method of delivery differed to 
some degree. While the NE intervention was a mixture of PowerPoint lectures and 
discussion, the AAT intervention was more discussion-based, and thus a more interactive 
style of delivery. Future studies that evaluate AAT against an active comparison group 
should strive to ensure the delivery method (e.g., lecture vs. discussion) is as consistent as 
possible between groups. Additionally, although control participants did not receive an 
active intervention over the course of the study, they did participate in the baseline and 
posttreatment assessments, which consisted of having their anthropometric measurements 
taken, as well as completing a lengthy survey. Thus, it can be argued that control 
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participants were, in fact, exposed to parts of the intervention, such as becoming more 
conscientious and aware of their eating behaviors and body weight.  
The generalizability of findings may be limited to primarily normal weight, 
Caucasian, college freshmen women. Due to the strong focus on controlling for internal 
validity, it is unclear the extent to which the results of this study can be generalizable to 
other populations, such as young adult women not currently enrolled in college, possibly 
lower socioeconomic groups, ethnic and/or cultural minorities, and low health literacy 
groups (Partridge et al., 2015).  
Future Directions 
This study adds to a small body of research on Appetite Awareness Training as a 
weight gain prevention for young adult women. While the findings of this study were 
primarily null there are important practical and clinical implications for future studies to 
consider. This study sheds light on the importance of early intervention, especially during 
the critical transition period from high school to college, as a number of environmental 
factors (e.g., more independent lifestyle, obesogenic college food environment, increased 
opportunity to engage in health-risk behaviors) have the potential to function as barriers 
to self-care and implementing healthy weight control practices (Laska et al., 2012; Stice 
et al., 2012). Because neither the AAT nor the NE intervention was more effective than 
no treatment in preventing unintended weight gain in this specific sample, college 
campuses should strongly consider structuring a more health congruent food 
environment. Indeed, the majority of participants felt that the on-campus dining center 
posed a number of barriers to implementing their newly acquired weight management 
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skills (e.g., restricted hours and limited food choices). In order to support healthy a 
lifestyle for students, and to prevent exacerbating the obesity epidemic, it is possible that 
change may need to occur at the policy level.  
Although the first few months of college pose the greatest risk for weight gain 
(Vadeboncoeur et al., 2015), it may also be a difficult time to intervene, as this 
transitionary period consists of major life changes (e.g., changes in peer and family social 
supports, and opportunities to engage in health-risk behaviors) that may take precedence 
over healthy weight control practices (Lloyd-Richardson, Bailey, Fava, & Wing, 2009). 
During their first semester, freshmen women may prioritize other life tasks such as 
establishing a schedule, forming new friendships, and studying more due to increased 
academic pressures (Anderson et al., 2006). Moreover, the obesogenic college food 
environment, where rich and high fat foods are highly available, often renders individuals 
more susceptible to weight gain, and thus maintaining one’s weight freshman year 
requires strong self-regulation skills (Cruwys et al., 2015). It was hypothesized that 
through targeting these self-regulatory eating processes and mindful awareness of food 
consumption, AAT would prevent unintended weight gain. However, the findings of this 
study suggest that AAT as implemented may not be enough to enact substantial behavior 
change in freshmen women during their first semester of college, at least in the short 
term. Thus, longer-term outcomes need to be examined, and possibly, future studies 
should consider implementing additional treatment components in conjunction with 
AAT, such as physical activity. As previously noted, a more intensive, interactive 
intervention that is longer in duration may also produce more favorable results.  
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Because self-monitoring hunger and satiety is such an essential component of 
AAT, future studies should consider implementing more frequent and/or intensive self-
monitoring of internal hunger and satiety cues. Although treatment adherence was strong 
for both AAT and NE participants in regard to engaging in self-monitoring, for the two 
weeks that AAT participants were required to monitor their hunger and satiety, AAT 
participants did not report following hunger and satiety cues as much as we had hoped. 
Future studies, then, may wish to spend more time training participants how to identify 
and respond to internal hunger and satiety cues, as well as emphasizing the importance of 
keeping both hunger and fullness at moderate levels. This may require an additional, 
individual session that focuses specifically on self-monitoring hunger and satiety, and 
how this relates to treatment success. Additionally, it may also be beneficial to require 
participants to self-monitor their hunger and satiety with the REE forms for a longer 
duration. In this study, participants were instructed to self-monitor for only the first two 
weeks of the intervention, and thus it is unclear if participants improved in their ability to 
keep their hunger and satiety at moderate levels during the three-week period between the 
third intervention session and the booster session.   
One method that may improve adherence to self-monitoring, in regard to keeping 
hunger and fullness at moderate levels, would be through ecological momentary 
assessment (EMA), which gathers data from participants at multiple times throughout the 
day, normally through mobile technology (Forman, Butryn, Manasse, & Bradley, 2015). 
EMA not only gathers data on eating episodes and/or dietary intake, but also on processes 
that guide moment-by-moment decisions about eating and other health behaviors. This 
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information includes type, location, and time of dietary lapses, cognitive and/or affective 
triggers for dietary lapses, self-efficacy, and factors associated with motivation. An EMA 
approach to appetite awareness monitoring would highlight, to users, their own 
problematic cycles of overeating, and thus encourage and remind individuals to 
implement AAT strategies to interrupt those cycles. Thus, EMA might function as a 
helpful tool in promoting and ensuring AAT treatment adherence in the future. 
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Table 1.  
Intervention Strategies and Session-by-Session Overview 
Session Appetite Awareness Training Nutrition Education 
1 
• Group guidelines and support 
building  
• Provide rationale for Appetite 
Awareness Training 
• AAT overview 
• In-Vivo AAT (hunger/satiety ratings) 
• Homework: AAT monitoring  
 
• Group guidelines and support building 
• Provide rationale for nutrition 
education 
• Energy balance overview 
• MyPlate dietary recommendations and 
portion sizes 
• Homework: food logging 
2 
• Review homework and address 
issues/difficulties 
• AAT “Food Available” 
• AAT “What the heck?” ways of 
thinking 
• Homework: AAT monitoring  
• Review homework 
• Principles of energy balance and daily 
self-monitoring 
• Tips for food choices in the residence 
halls 
• Homework: My Food Plan 
 
3 
• Review homework 
• Address issues/difficulties 
• AAT nutrition and snack guidelines 
• AAT emotional eating 
• Self-care, alternative ways to self-
soothe 
• Review homework 
• Address issues/difficulties  
• The basics of nutrition facts  
• Food logs/diet tracking 
• College snacks 
Booster 
• Review progress and maintenance of 
behavior change 
• Summarize most helpful strategies 
• Address issues/difficulties 
• Discuss Maintenance Model 
• Post-treatment assessment and 
program evaluation 
• Review progress and maintenance of 
behavior change  
• Summarize most helpful strategies  
• Address issues/difficulties 
• Discuss Maintenance Model 
• Post-treatment assessment and 
program evaluation 
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Table 2. 
 
Primary and Secondary Outcome Measures Correlations 
  
BMI 
 
Weight 
 
Body Fat 
 
Waist 
 
IAQ-A 
 
IES-Phys 
 
IES-Perm 
WELQ-
total 
 
OE 
 
WMSE 
 
PFS 
 
IPAQ 
 
GLTEQ 
BMI              
Weight .88*             
Body fat .86* .92*            
Waist .92* .90* .88*           
IAQ-A .10 .02 .04 .09          
IES-Phys -.22 -.12 -.14 -.19 .43*         
IES-Perm .05 .12 .09 .12 -.11 .03        
WELQ-Total -.12 -.10 -.15 -.10 -.35* .60* -.17       
OE .05 .02 -.07 -.01 .01 -.33* .04 .36*      
WMSE -.14 -.09 -.10 -.13 -.05 .02 .12 -.19 .09     
PFS .10 -.01 -.03 -.01 .53* -.50* -.09 -.52* .30* .02    
IPAQ .14 .11 .06 .10 .15 -.30* .14 -.13 .05 -.13 .19   
GLTEQ -.18 -.15 .18 -.17 .00 -.23* -.24 .00 .18 .01 -.01 -.17  
Note. BMI = Body Mass Index; Waist = waist circumference; IES Phys = Intuitive Eating Scale-Eating for Physical Reasons subscale; IES Perm = 
Intuitive Eating Scale-Permission to Eat subscale; IAQ-A = Interoceptive Awareness Questionnaire-Appetite subscale; WELQ Total = Weight 
Efficacy Lifestyle Questionnaire-total score; OE = overeating episodes; WMSE = Weight Maintenance Self-Efficacy; PFS = Power of Food Scale; 
IPAQ = International Physical Activity Questionnaire, sedentary items; GLETQ = Godin Leisure-Time Exercise Questionnaire. 
*p <  .01. 
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Table 3.  
 
Sample Demographics and Health Behaviors 
 
 Total 
(n = 88) 
AAT 
(n = 31) 
NE 
(n = 29) 
NTC 
(n = 29) 
 
 % (n) or  
M (SD) 
% (n) or       
M (SD) 
% (n) or 
 M (SD) 
% (n) or  
M (SD) 
  
 p 
Age 18.11 (0.31) 18.10 (0.31) 18.04 (0.19) 18.19 (0.40) 0.19 
Ethnicity (%White) 80.72% (67) 76.67% (23) 85.19% (23) 80.77% (21) 0.77 
BMI 24.22 (4.60) 23.40 (3.27) 24.24 (5.15) 25.09 (5.22) 0.37 
 
Ideal weight loss in 1 year (lb) 15.50 (15.96) 13.26 (14.10) 13.88 (17.62) 20.02 (15.74) 0.27 
 
Previously dieted (% yes)     53.01% (44) 53.33% (16) 48.15% (13) 57.69% (15) 0.78 
 
Currently dieting to lose or 
avoid gaining weight (% yes) 
    33.73% (28) 33.33% (10) 37.03% (10) 30.77% (8) 0.78 
 
Diet is healthya  4.02 (1.47)   4.27 (1.44)   3.81 (1.57)   3.96 (1.43) 0.89 
Fruits 2+/day      31.32% (26) 33.33% (10) 40.74% (11) 19.23% (5) 0.23 
Vegetables 2+/day 20.48% (17) 20.00% (6) 29.62% (8) 11.53% (3) 0.26 
 
Hours of sleep/night (7 or 
more hours) 
78.31% (65) 83.33% (25) 74.07% (20) 76.92% (20) 0.68 
 
Health status b   2.88 (0.83)   3.07 (0.91) 2.93 (0.73)   2.62 (0.80) 0.45 
Total sedentary hrs/week     38.83 (17.42) 38.48 (17.90) 37.50 (16.09) 40.70 (18.74) 0.80 
Weekly leisure activity 
(METS)    39.58 (28.75) 43.27 (25.98) 40.89 (35.70) 33.96 (23.48) 0.47 
Current smoker     7.22% (6)   3.33% (1) 11.11% (3)   7.69% (2) 0.52 
Alcohol (total drinks/month)   14.93 (37.30) 22.27 (45.71)   3.52 (7.55) 18.33 (43.15) 0.14 
Note. Data based on baseline characteristics. 
a 1-7 Likert Scale, 1=disagree, 7=agree; b Likert Scale, 1=poor, 5=excellent  
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Table 4.  
 
Primary Outcomes Among and Between Groups 
                 
  
AAT 
(n = 31) 
 
NE 
(n = 29) 
 
NTC 
(n = 29) 
Between	group	difference	 AAT vs. NTC	 NE vs. NTC	 AAT vs. NE	
 M (SD) M (SD) M (SD) p 02 02 02 02 
 
Weight (kg) 
        
    Baseline 61.07 (8.61) 65.59 (12.74) 67.21 (14.21)      
    Post 61.35 (8.40) 66.47 (13.06) 67.80 (13.88)      
    Change   0.28 (1.72) 0.88 (1.89) 0.59 (1.86) 0.42 0.02 0.01 0.01 0.03 
 
BMI 
        
    Baseline 23.40 (3.27) 24.24 (5.25) 25.34 (5.15)      
    Post 23.52 (3.29) 24.52 (5.23) 25.57 (5.04)      
    Change   0.12 (0.67)   0.28 (0.70)   0.23 (0.69) 0.65 0.01 0.01 0.00 0.01 
 
Body Fat 
        
    Baseline 25.65 (6.53) 28.54 (7.35) 29.74 (7.83)      
    Post 26.46 (6.60) 29.71 (7.13) 30.59 (7.67)      
    Change   0.81 (1.57)   1.19 (1.75)   0.86 (1.53) 0.64 0.01 0.00 0.01 0.04 
 
Waist 
        
     Baseline 79.20 (7.73) 82.36 (10.09) 84.68 (12.52)      
     Post 80.68 (7.29) 83.82 (10.79) 86.29 (12.75)      
    Change   1.48 (3.05) 1.45 (3.73)       1.61(3.19) 0.98 0.00 0.00 0.00 0.00 
Note. Unadjusted values used for means, standard deviations, p-values and effect sizes. AAT = Appetite Awareness 
Training; NE = Nutrition Education; NTC = No Treatment Control; BMI = Body Mass Index; Waist = Waist 
circumference (average of two closest scores out of three measurements).  
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Table 5.  
 
Secondary Outcomes Among and Between Groups 
 
         
AAT 
    (n = 31) 
 
NE 
(n = 29) 
 
NTC  
(n = 29) 
 	 AAT 
vs. 
NTC 
NE 
vs. 
NTC 
AAT 
vs. 
NE 
 M (SD) M (SD) M (SD) p	 02 02 02 02 
WMSE         
    Baseline 4.36 (1.45) 5.00 (1.15) 4.61 (1.62)      
    Post 5.16 (1.18) 4.67 (1.10) 3.81 (1.38)      
    Change 0.80 (1.95) -0.30 (1.36) -0.80 (1.96) 0.00 0.13 0.15 0.02 0.10 
 
IAQ-Appetite a 
    Baseline 2.62 (0.66) 2.71 (0.60) 2.80 (0.63)      
    Post 2.61 (0.49) 2.65 (0.61) 2.66 (0.65)      
    Change -0.01 (0.45) -0.05 (0.57) -0.14 (0.36) 0.59 0.01 0.03 0.01 0.00 
 
IES Physical 
        
    Baseline 3.20 (0.63) 3.03 (0.75) 3.15 (0.80)      
    Post 3.16 (0.56) 3.34 (0.70) 3.16 (0.75)      
    Change -0.04 (0.75) 0.31 (0.60) 0.01 (0.60) 0.10 0.06 0.00 0.06 0.07 
 
IES Perm 
        
    Baseline 3.36 (0.50) 3.48 (0.72) 3.27 (0.52)      
    Post 3.30 (0.55) 3.10 (0.66) 3.17 (0.61)      
    Change 0.06 (0.41) 0.38 (0.67) 0.09 (0.47) 0.05 0.07 0.01 0.06 0.08 
 
WELQ NE 
        
    Baseline 8.16 (1.50) 6.79 (2.26) 7.40 (1.41)      
    Post 8.23 (1.16) 7.50 (2.03) 7.15 (1.77)      
    Change 0.07 (1.44) 0.71 (1.87) -0.25 (1.60) 0.10 0.06 0.01 0.07 0.04 
 
WELQ PosAct 
        
    Baseline 7.00 (1.73) 7.13 (1.74) 7.30 (1.85)      
    Post 7.14 (1.38) 7.12 (1.70) 7.22 (1.59)      
    Change 0.14 (1.61) -0.01 (1.53) 0.02 (1.49) 0.86 0.00 0.01 0.00 0.00 
 
WELQ Avail 
        
    Baseline 6.09 (2.06) 5.56 (2.13) 5.88 (1.83)      
    Post 6.68 (1.59) 6.56 (1.60) 5.80 (2.01)      
    Change 0.58 (1.95) 1.00 (1.91) -0.87 (2.29) 0.15 0.05 0.03 0.07 0.01 
 
WELQ Social 
        
    Baseline 6.92 (1.73) 6.27 (1.96) 6.65 (2.03)      
    Post 6.78 (1.50) 6.29 (2.41) 6.60 (2.22)      
    Change -0.14 (1.77) 0.02 (1.89) -0.06 (2.25) 0.95 0.00 0.00 0.00 0.00 
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WELQ PhysDiscom 
    Baseline 7.28 (1.63) 7.43 (1.91) 7.69 (1.87)      
    Post 7.98 (1.15) 7.85 (1.93) 7.68 (1.79)      
    Change 0.69 (.92) 0.43 (1.64) -0.01 (1.69) 0.33 0.03 0.04 0.02 0.01 
 
Overeating episodes 
        
   Baseline 3.93 (8.08) 2.48 (3.87) 4.27 (4.43)      
   Post 2.63 (2.37) 3.57 (4.67) 6.71 (16.23)      
   Change -1.30 (8.34) 1.09 (3.62) 2.44 (15.46) 0.17 0.04 0.02 0.00 0.03 
 
Note. Unadjusted values used for means, standard deviations, p-values and effect sizes. IES Physical = Intuitive 
Eating Scale-Physical Reasons subscale; IES Permission = Permission to Eat subscale; WELQ Social = Weight 
Efficacy Life Style Questionnaire-Social Eating subscale; IAQ-A = Interoceptive Awareness Questionnaire- 
Appetite Subscale;; WELQ NEmot= Weight Efficacy Lifestyle Questionnaire-Negative Emotion Subscale; WELQ 
PosAct = Weight Efficacy Lifestyle Questionnaire-Positive Activity Subscale; WELQ Avail = Weight Efficacy 
Lifestyle Questionnaire-Food Available Subscale; WMSE = Weight Management Self-Efficacy..  
a Negative change score indicates improvement.  
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Table 6.  
 
Program Evaluation of Active Intervention Groups 
 
Question Group (n) 1-7: Extremely Dissatisfied-Extremely Satisfied 
   M (SD) Min. Max. 
What is your overall satisfaction for the 
intervention you received? 
 
AAT (28) 
NE (25) 
6.00 (1.01) 
5.71 (0.99) 
3 
2 
7 
7 
What is your satisfaction rating for your 
group leader and study staff? (overall 
quality) 
AAT (28) 
NE (25) 
6.60 (0.59) 
6.31 (0.80) 
5 
4 
7 
7 
  1-7: Very Unacceptable-Very Acceptable 
  M (SD) Min. Max. 
How acceptable was the monitoring you 
were asked to complete (i.e., recording 
food, recording appetite)? 
 
AAT (28) 
NE (25) 
6.38 (0.74) 
5.57 (1.38) 
5 
1 
7 
7 
How acceptable was the length of the 
intervention?  
AAT (28) 
NE (25) 
6.43 (0.78) 
5.91 (1.01) 
4 
4 
7 
7 
  1-7: Disagree-Agree 
  M (SD) Min. Max. 
I fully completed the self-monitoring logs. AAT (28) 
NE (25) 
6.28 (0.96) 
5.66 (1.28) 
3 
1 
7 
7 
I fully completed other tasks asked of me. AAT (28) 
NE (25) 
6.15 (0.95) 
5.66 (1.24) 
4 
1 
7 
7 
  1-7: Not at all-Extremely 
  M (SD) Min. Max. 
To what extend do you feel the intervention 
has helped you eat in ways that will prevent 
weight gain? 
AAT (28) 
NE (25) 
5.53 (1.06) 
5.09 (1.40) 
2 
1 
7 
7 
 1-5: Not at all-Very much so 
  M (SD) Min. Max. 
To what extent did each of the following 
present as a barrier to using the skills you 
were taught: 
 
- Restricted DC hours 
 
- Not knowing healthy options in the DC 
 
- Long lines in the DC 
 
- Limited food choices in the DC 
 
- Limited meal plan 
 
- Cost (wanting to get my money’s worth) 
 
- Refrigerators/freezers not working 
 
AAT (28) 
NE (25) 
4.07 (1.05) 
3.52 (1.19) 
1 
1 
5 
5 
AAT (28) 
NE (25) 
3.07 (1.33) 
3.12 (1.10) 
1 
1 
5 
5 
AAT (28) 
NE (25) 
3.14 (1.53) 
3.24 (1.23) 
1 
1 
5 
5 
AAT (28) 
NE (25) 
4.04 (1.07) 
4.28 (0.94) 
1 
1 
5 
5 
AAT (28) 
NE (25) 
2.29 (1.51) 
1.72 (1.06) 
1 
1 
5 
5 
AAT (28) 
NE (25) 
3.07 (1.51) 
2.68 (1.28) 
1 
1 
5 
5 
AAT (28) 
NE (25) 
2.25 (1.43) 
1.76 (1.13) 
1 
1 
5 
4 
AAT FOR WEIGHT GAIN PREVENTION  
 
 
74
 
 
- Eating with others 
 
- Time commitment 
 
- Self-monitoring when eating 
 
- Too busy with other things in my life 
 
 
AAT (28) 
NE (25) 
 
2.68 (1.36) 
2.28 (0.98) 
 
1 
1 
 
5 
5 
AAT (28) 
NE (25) 
2.61 (1.40) 
2.56 (1.08) 
1 
1 
5 
5 
AAT (28) 
NE (25) 
2.71 (1.33) 
2.92 (1.12) 
1 
1 
5 
5 
AAT (28) 
NE (25) 
3.04 (1.20) 
3.16 (1.21) 
1 
1 
5 
5 
 1-7: Not at all true-Completely True 
  M (SD) Min. Max. 
I feel that my group leader has provided me 
choices and options. 
AAT (28) 
NE (25) 
6.43 (0.74) 
5.92 (1.08) 
4 
3 
7 
7 
I feel understood by my group leader. AAT (28) 
NE (25) 
6.29 (0.94) 
5.52 (1.30) 
3 
2 
7 
7 
My group leader conveys confidence in my 
ability to make changes.  
AAT (28) 
NE (25) 
6.46 (0.79) 
5.64 (1.25) 
4 
2 
7 
7 
My group leader encourages me to ask 
questions.  
AAT (28) 
NE (25) 
 
6.61 (0.74) 
6.04 (1.10) 
4 
2 
7 
7 
My group leader listens to how I would like 
to do things. 
AAT (28) 
NE (25) 
6.54 (0.69) 
5.84 (1.21) 
5 
2 
7 
7 
My group leader tries to understand how I 
see things before suggesting a new way to 
do things.  
AAT (28) 
NE (25) 
6.36 (0.87) 
5.72 (1.21) 
4 
2 
7 
7 
 
Note. DC = Dining center 
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Table 7.  
 
Weight Gain Prevention Interventions for College Students 
 
 
 
First author, year 
Intervention Length 
 
Follow-up 
 
 
Intervention Components 
 
 
Summary of weight-related findings 
 
Katterman et al., 2014 
 
16 weeks 
 
1 year 
 
I: Behavioral and acceptance based 
strategies for weight management. 
C: No intervention 
 
I: Decrease in weight (1.57 kg) and BMI 
(0.52 kg/m2) at 16 weeks and 
maintained at 1-year follow up.  
C: Gained 1.07 kg and 0.34 kg/m2 over 
the course of the year. 
 
Stice et al., 2012 4 weeks 
 
6 month 
I: Promotion of gradual lasting 
healthy improvements to dietary 
intake and physical activity. 
C: No treatment, but received 
educational brochure 
No significant differences between 
groups at posttest. 
6-month follow up: intervention group 
showed significantly greater reductions 
in BMI.  
Greene et al., 2012 10 weeks 
 
15 month 
I: Individualized online profile page 
with data from physical assessments. 
Access to web-based physical activity 
and nutrition intervention curriculum. 
C: Profile page only, no intervention.  
No statistically significant differences 
between groups on anthropometric 
measures at posttreatment.  
Both groups increased in BMI, weight, 
and waist circumference over 15 
months. 
 
Gow et al., 2010 
 
6 weeks 
 
No follow-up 
 
I: 4-arm study that included 1) 
internet-only intervention (topics on 
obesity, weight related behaviors, 
online discussion, homework, & 
supplementary materials); 2) 
Feedback-only intervention, weekly 
self-weighing and feedback on 
individualized change graphs; 3) 
combined internet and feedback 
intervention; 4) no treatment control 
group.  
 
Post-intervention: combined 
intervention had significantly lower 
mean BMI than control (no other 
statistically significant differences 
between groups). 
 
Hivert et al., 2007 
 
24 months 
 
No follow-up 
 
I: Small group 45-minute seminars 
every other week for the first 2 
months, then monthly for the 
remainder of the study (excluding 
summers). Seminar aimed at 
increasing knowledge around weight 
gain, exercise, diet, health 
maintenance, and behavioral 
medication methods. 
C: No treatment control  
 
12 and 24-month assessment: control 
group gained 1.2 kg and 0.7 kg, 
respectively; intervention group lost 0.2 
and 0.6 kg, respectively. Difference 
between groups over time was 
significant, p = .04. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AAT FOR WEIGHT GAIN PREVENTION  
 
 
76
 
Levinsky et al., 2006 
 
2 Independent 10-
week RCTs 
 
No follow-up 
 
I, Trial 1: daily self-weighing and 
daily emails with slope of weight 
change over the past week. 
C, Trial 1: No treatment control 
I, Trial 2: Daily emails with number 
of calories they would have to 
increase/decrease to maintain body 
weight. 
C, Trial 2, No treatment control 
 
Trial 1: Control group gained weight 
(3.1 kg) and intervention group did not 
report significant weight changes.  
 
Trial 2: Control group gained weight 
(2.0 kg) and intervention group did not 
report significant weight change.  
 
Matvienko et al., 
2001 
 
4 months 
 
1 year 
 
I: semester-long nutrition science 
college course. 
C: No treatment control 
 
No statistically significant group 
differences in BMI at 4 months or 1-
year follow-up.  
 
Note. I = Intervention group; C = No treatment control 
 
AAT FOR WEIGHT GAIN PREVENTION  
 
 
77
  
 
Emails Sent 
  (n = 643) 
Assessed for eligibility 
(n = 141) 
Completed Baseline Survey and 
Anthropometric Measurements 
(n = 105) 
 Not Randomized 
 (n = 9) 
 
Appetite Awareness Training  
Group (n = 33) 
 
Chose not to participate 
(n = 1) 
 
 
No Treatment Control 
Group (n = 29) 
 
 
Nutrition Education Group 
(n = 33) 
 
 
Discontinued Intervention 
(n = 1) 
 
Completers (n = 31) 
 
Enrollment 
Recruitment 
Chose not to participate 
(n = 3) 
 
 
Chose not to participate 
(n = 0) 
 
 
Discontinued Intervention 
(n = 0) 
 
Discontinued Intervention 
(n = 1) 
 
Completers (n = 29) 
 
Completers (n = 29) 
 
Figure 1. Participant flow-chart 
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Figure 2. Moderating effect of the Power of Food Scale (PFS) on Weight Management Self-
Efficacy (WMSE) 
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APPENDIX A: RECRUITMENT POSTER 
Research Study 
 
Freshmen women: 
 
Concerned about weight gain? 
 
Want to develop healthy eating patterns to control your weight? 
 
Participate in a research study conducted by the Psychology Department where you may learn to develop 
healthy eating patterns for long-term weight control. 
 
You will be asked to complete three online surveys over the next two semesters. You may be asked to participate in 
4 group sessions over 6 weeks learning skills to control your weight.    
Earn up to $75 for participating! 
 
To be eligible you must be:  
ü Female freshman 
ü 18-20 years old 
ü Living on campus in the dorms 
ü Concerned about weight gain 
 
Contact aat@d.umn.edu for more information and to see if you are eligible to participate. Or take the screening 
questionnaire at http://tinyurl.com/umdfreshman to get started. 
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
e s
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
Co
nt
ac
t a
at
@
d.
um
n.
ed
u 
 
Or
 ta
ke
 th
e 
qu
es
tio
nn
ai
re
: 
Ht
tp
://
tin
yu
rl.
co
m
/u
m
df
re
sh
m
an
 
 
 
 
 
 
Figure 1. Recruitment Poster 
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APPENDIX B: RECRUITMENT EMAIL 
Subject Line: Concerned about Freshman Weight Gain?  Read on… 
 
E-mail text:  
Are you worried about freshmen weight gain? 
 
Are you concerned about managing your eating in the dining halls? 
 
If so, you might be interested in participating in a research study examining methods of 
controlling weight and eating behaviors to prevent unintended weight gain in freshman women. 
This intervention is FREE to you and you will even get paid to complete certain assessments. 
 
If you choose to participate, you will be randomly assigned to one of three groups. Two groups 
will be asked to participate in four 1-hour small-group sessions on campus over a period of six 
weeks, starting near the start of the semester. Two of the groups will learn various strategies for 
maintaining a healthy weight. The third group will complete a set of assessments, but will not 
receive any further instruction or attend weekly sessions until after the study is completed. 
 
There are a few others things you will be asked to do if you choose to participate. Regardless of 
which group you are assigned to, you will be asked to complete an online questionnaire and have 
your height and weight measured at three different times; once within the next week, once about 
six weeks later and once in six months.  You will receive a $50 Amazon gift card when you 
complete the 6-week assessment and another $25 gift card when you complete the 6-month 
assessment. 
 
If you are interested in participating, please complete the following brief online questionnaire to 
confirm your eligibility.  If you qualify, you will be contacted and provided with more study 
details and told how you can get started! 
 
Click this link to get started:   http://tinyurl.com/umdfreshman 
 
 
Please email aat@d.umn.edu with any questions. 
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APPENDIX C: CONSENT FORM 
 
A Brief Intervention for Eating and Weight Regulation among College Freshmen: A 
Randomized Clinical Trial  
 
You are invited to be in a research study aimed at preventing unintended weight gain among 
college freshmen women. You were selected as a possible participant because you are a UMD 
freshman woman between the ages of 18-20, living in a dormitory on campus. We ask that you 
read this form and ask any questions you may have before agreeing to be in the study. 
 
This study is being conducted by: Lara LaCaille, PhD, a faculty member in the Psychology 
Department at the University of Minnesota Duluth, and Claire Guidinger, a graduate psychology 
student at the University of Minnesota Duluth.  
 
Background Information 
 
The purpose of this study is to assess the effectiveness of two different interventions targeting 
healthy eating practices in order to prevent weight gain. 
 
Procedures 
 
If you agree to be in this study, we would ask you to consent to random assignment to one of 
three groups: an appetite awareness training intervention, a nutritional education intervention, or 
a no-treatment control group. Participants in the appetite awareness and nutritional education 
interventions will be asked to participate in 4 in-person group sessions lasting 1 hour each. These 
will take place during the first half of this Fall semester. Group sessions will consist of 
approximately 10 female students and 2 research staff, and will take place on the university 
campus.  You will be asked to attend all 4 sessions if possible, in which you will learn about 
various strategies to eat in a healthy manner that will help you manage your weight.   If 
randomized to the control group, you will not receive any intervention during the assessment 
period, but will have the opportunity to participate in a seminar covering the intervention 
material after the completion of the study. Participants in all three groups will be asked to have 
their physical measurements taken including weight, height, and % body fat and complete online 
surveys assessing eating and health habits, dieting and physical activity history, and mood 
assessments at three different points in time. The surveys are estimated to take approximately 30 
minutes each.   
 
Risks and Benefits of being in the Study 
 
There are minimal risks associated with your participation in this study. You may potentially be 
uncomfortable with some of the survey questions or with being weighed. You will be asked 
questions like, “During the past 30 days, how many days did you have at least one drink of any 
alcoholic beverage such as beer, wine, a malt beverage, or liquor?” and “Over the past four 
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weeks, how many times have you taken laxatives as a means of controlling your shape or 
weight?” You need not answer any questions that make you uncomfortable.  When being 
weighed, all measurements will be taken in a private area and will be conducted by trained 
members of the research team. There is also the potential for breach of confidentiality as it is 
necessary to place your name on your completed surveys.  Precautions will be taken to ensure 
your right to confidentiality and privacy is maintained. You may experience changes in your diet 
as a result from your participation; however, these are expected to be positive changes.  
 
The benefits to participation include the potential to learn new healthy eating habits and prevent 
unintended weight gain. 
 
Compensation 
 
You will receive payment in the form of two Amazon gift cards for your participation in this 
study. You will receive one $50 gift card for completing the second assessment (at week 6), and 
one $25 gift card for completing the third assessment (during Spring semester). If you complete 
both the second and third assessment, you will receive a total of $75 between two gift cards.   
 
Confidentiality 
 
The records of this study will be kept private and the only people who will see your responses 
will be the research staff. In any sort of report we might publish, we will not include any 
information that will make it possible to identify a subject. Research records will be stored 
securely according to current University policy for protection of confidentiality, and only 
researchers will have access to the records.   
 
Voluntary Nature of the Study 
 
Participation in this study is voluntary. Your decision whether or not to participate will not affect 
your current or future relations with the University of Minnesota. If you decide to participate, 
you are free to not answer any question or withdraw at any time without affecting those 
relationships.  
 
Contacts and Questions: 
 
The researchers conducting this study are: Dr. Lara LaCaille and Claire Guidinger. You may ask 
any questions you have now. If you have questions later, you are encouraged to contact them at 
through the University of Minnesota Duluth Psychology office (320 Bohannon Hall), at (218) 
726-7364, or by email llacaill@d.umn.edu.  
 
If you have any questions or concerns regarding this study and would like to talk to someone 
other than the researcher(s), you are encouraged to contact the Research Subjects’ Advocate 
Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, Minnesota 55455; (612) 625-1650. 
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You will be given a copy of this information to keep for your records. 
 
Statement of Consent 
 
I have read the above information. I have asked questions and have received answers. I consent 
to participate in the study.  
 
 
Signature: ______________________________________________ Date: _________________ 
 
 
Signature of Investigator: _________________________________ Date: __________________ 
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APPENDIX D: STUDY QUESTIONNAIRES 
Consent Form      
m I consent  
m I do not consent 
If I do not consent Is Selected, Then Skip To End of Survey 
 
This questionnaire contains items that are related to your eating and other health habits. There 
are no right or wrong answers, just give the answer that best describes you or your opinion. All 
responses are kept confidential and will not be seen by anyone other than the researchers.   At the 
end of the survey, you will be asked about your availability to meet individually with the 
researcher to discuss your participation, get your height and weight taken, and get assigned to a 
group. Thank you for your time and interest in the study!  
 
Basic Demographic Information 
Q1 Age 
 
Q2 Race/Ethnicity 
m Asian or Pacific Islander (1) 
m Black, Non-Hispanic (2) 
m Hispanic (3) 
m Native American (American Indian) (4) 
m White, Non-Hispanic (5) 
m Other (6) ____________________ 
 
Q3 The following questions ask about your weight and dieting history.  
 
Q4 What is your current weight in pounds  
 
Q5 What is your current height? 
Feet (1) 
Inches (2) 
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Q6 What is the most you have ever weighed (pounds) since reaching your current height (do not 
count any weight gains due to medical conditions or medication)?  
 
Q7 How often do you weigh yourself? 
m Daily (1) 
m Weekly (2) 
m Monthly (3) 
m A few times per year (4) 
m Once per year (5) 
m Never (6) 
 
Q8 For about how long have you been at or close (within 2 lb) to your present weight? (please 
include a unit of time such as, 3 days or 3 weeks or 3 months) 
 
Q9 Which of these statements best describe what has happened to your weight during the past 6 
months? 
m My weight has stayed about the same (1) 
m I've been losing weight (2) 
m I've been gaining weight (3) 
m My weight has fluctuated a lot (4) 
 
Q10 Have you ever changed your diet in order to control your weight? 
m Yes (1) 
m No (2) 
If No Is Selected, Then Skip To Are you currently dieting to lose weight. 
 
Q11 About how old were you when you dieted to lose weight the first time? 
 
Q12 Please estimate as best you can the number of times in your life you have dieted and lost the 
indicated amount of weight: How many times have you dieted and lost: 
1-4 pounds (1) 
5-10 pounds (2) 
11-15 pounds (3) 
16 or more pounds (4) 
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Q13 Are you currently dieting to lose weight or to avoid gaining weight? 
m To lose weight (1) 
m To avoid gaining weight (2) 
m I am not dieting (3) 
 
Q14 Currently, what weight (in pounds) would you like to be in: 
3 months? (1) 
6 months? (2) 
1 year? (3) 
 
AAT FOR WEIGHT GAIN PREVENTION  
 
 
87
Intuitive Eating Scale-2 (IES-2) 
Q15 For each item below, please check the answer that best characterizes your attitudes or 
behaviors. 
 Strongly 
Disagree 
(1) 
Disagree 
(2) 
Neutral 
(3) 
Agree 
(4) 
Strongly 
Agree (5) 
I try to avoid certain foods high in fat, 
carbohydrates, or calories. (1) m  m  m  m  m  
I find myself eating when I'm feeling emotional 
(e.g., anxious, depressed, sad), even when I'm not 
physically hungry. (2) 
m  m  m  m  m  
If I am craving a certain food, I allow myself to 
have it. (3) m  m  m  m  m  
I get mad at myself for eating something 
unhealthy. (4) m  m  m  m  m  
I find myself eating when I am lonely, even when 
I'm not physically hungry. (5) m  m  m  m  m  
I have forbidden foods that I don't allow myself to 
eat. (6) m  m  m  m  m  
I use food to help me soothe my negative 
emotions. (7) m  m  m  m  m  
I find myself eating when I am stressed out, even 
when I'm not physically hungry. (8) m  m  m  m  m  
I am able to cope with my negative emotions 
(e.g., anxiety, sadness) without turning to food for 
comfort. (9) 
m  m  m  m  m  
When I am bored, I do NOT eat just for 
something to do. (10) m  m  m  m  m  
When I am lonely, I do NOT turn to food for 
comfort. (11) m  m  m  m  m  
I find other ways to cope with stress and anxiety 
than by eating. (12) m  m  m  m  m  
I allow myself to eat what food I desire at the 
moment. (13) m  m  m  m  m  
I do NOT follow eating rules or dieting plans that 
dictate what, when, and/or how much to eat. (14) m  m  m  m  m  
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Interoceptive Awareness Questionnaire (IAQ) 
Q16 Please indicate your responses to the following questions based on what has been true for 
you over the past month. 
 Never 
(1) 
Rarely 
(2) 
Sometimes 
(3) 
Often 
(4) 
Usually 
(5) 
Always 
(6) 
I get frightened when my feelings are too 
strong. (1) m  m  m  m  m  m  
I get confused about what emotion I am 
feeling. (2) m  m  m  m  m  m  
I continue to eat after I feel full. (3) m  m  m  m  m  m  
I can clearly identify what emotions I am 
feeling. (4) m  m  m  m  m  m  
I eat when I am not hungry. (5) m  m  m  m  m  m  
I don't notice I'm full until I'm stuffed. (6) m  m  m  m  m  m  
I don't know what's going on inside me. (7) m  m  m  m  m  m  
I get confused as to whether or not I am 
hungry. (8) m  m  m  m  m  m  
I worry that my feelings will get out of 
control. (9) m  m  m  m  m  m  
I feel bloated after I eat a normal meal. (10) m  m  m  m  m  m  
When I am upset, I don't know if I am sad, 
frightened, or angry. (11) m  m  m  m  m  m  
I can't tell when I feel full. (12) m  m  m  m  m  m  
I feel out of touch with my hunger feelings. 
(13) m  m  m  m  m  m  
I have feelings I can't quite identify. (14) m  m  m  m  m  m  
When I am upset, I worry that I will start 
eating. (15) m  m  m  m  m  m  
I try not to eat until I'm very hungry. (16) m  m  m  m  m  m  
I don't notice I'm hungry until I'm ravenous. 
(17) m  m  m  m  m  m  
I don't notice that I'm a little too full until 
after I've stopped eating. (18) m  m  m  m  m  m  
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Weight Efficacy Lifestyle Questionnaire (WELQ) 
Q17 Read each statement and then pick the appropriate number to the right. 
 Not 
Confident 
1 
2 3  4 5 6 7 8 9 Very 
Conf. 
10 
I can resist eating when I am anxious (nervous). m  m  m  m  m  m  m  m  m  m  
I can resist eating when I am depressed (or down).  m  m  m  m  m  m  m  m  m  m  
I can resist eating when I am angry (or irritable).  m  m  m  m  m  m  m  m  m  m  
I can resist eating when I have experienced failure.  m  m  m  m  m  m  m  m  m  m  
I can control my eating on the weekends.  m  m  m  m  m  m  m  m  m  m  
I can resist eating when there are many different 
kinds of food available.  m  m  m  m  m  m  m  m  m  m  
I can resist eating even when I am at a party.  m  m  m  m  m  m  m  m  m  m  
I can resist eating even when high-calorie foods are 
available.  m  m  m  m  m  m  m  m  m  m  
I can resist eating even when I have to say "no" to 
others.  m  m  m  m  m  m  m  m  m  m  
I can resist eating even when I feel it's impolite to 
refuse a second helping.  m  m  m  m  m  m  m  m  m  m  
I can resist eating even when others are pressuring 
me to eat.  m  m  m  m  m  m  m  m  m  m  
I can resist eating even when I think others will be 
upset if I don’t eat.  m  m  m  m  m  m  m  m  m  m  
I can resist eating when I feel physically run down.  m  m  m  m  m  m  m  m  m  m  
I can resist eating even when I have a headache.  m  m  m  m  m  m  m  m  m  m  
I can resist eating when I am in pain.  m  m  m  m  m  m  m  m  m  m  
I can resist eating when I feel uncomfortable.  m  m  m  m  m  m  m  m  m  m  
I can resist eating when I am watching TV.  m  m  m  m  m  m  m  m  m  m  
I can resist eating when I am reading.  m  m  m  m  m  m  m  m  m  m  
I can resist eating just before going to bed.  m  m  m  m  m  m  m  m  m  m  
I can resist eating when I am happy.  m  m  m  m  m  m  m  m  m  m  
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Weight Management Self-Efficacy (WMSE) 
Q18 For the following questions, please describe the number that best describes how you feel.   
 Not at 
all true 
1  
2  3  4  5  6  Very 
true  
7 
I feel confident in my ability to manage my weight.  m  m  m  m  m  m  m  
I now feel capable of managing my weight.  m  m  m  m  m  m  m  
I am able to manage my weight permanently.  m  m  m  m  m  m  m  
I am able to meet the challenge of managing my weight.  m  m  m  m  m  m  m  
 
Eating Disorder Examination Questionnaire (EDEQ) 
Q19 Over the past 28 days, how many times have you eaten what most people would regard as 
an unusually large amount of food (given the circumstances)? 
 
Q20 On how many of these times did you have a sense of having lost control over your eating (at  
the time that you were eating)? 
 
Q21 Over the past 28 days, on how many days have such episodes of overeating occurred (i.e., 
you have eaten an unusually large amount of food and have had a sense of loss of control at the 
time)? 
 
Q22 Over the past 28 days, how many times have you made yourself sick (vomit) as a means of 
controlling your shape or weight? 
 
Q23 Over the past four weeks, how many times have you taken laxatives as a means of 
controlling your shape or weight? 
 
Q24 Over the past four weeks, how many times have you exercised in a "driven" or 
"compulsive" way as a means of controlling your weight, shape or amount of fat, or to burn off 
calories? 
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Godin Leisure-Time Exercise Questionnaire (GLTEQ) 
Q25 During a typical 7-day period (a week), how many times on the average do you do the 
following kinds of exercise for more than 15 minutes during your free time? (write the 
appropriate number) 
 Times per week 
(1) 
STRENUOUS EXERCISE (Heart Beats Rapidly; e.g., running, jogging, hockey, 
football, soccer, squash, basketball, cross country skiing, judo, roller skating, 
vigorous swimming, vigorous long distance bicycling) (1) 
 
MODERATE EXERCISE (Not exhausting; e.g., fast walking, baseball, tennis, easy 
bicycling, volleyball, badminton, easy swimming, alpine skiing, popular and folk 
dancing) (2) 
 
MILD EXERCISE (minimal effort; e.g., yoga, archery, fishing from river bank, 
bowling, horseshoes, golf, snowmobiling, easy walking) (3)  
 
Q26 During a typical 7-day period (week), in your leisure time, how often do you engage in any 
regular activity long enough to work up a sweat (heart beats rapidly)? 
m Never (1) 
m Rarely (2) 
m Sometimes (3) 
m Often (4) 
 
 
International Physical Activity Questionnaire (IPAQ) 
Q27 The next questions are about the time you spent sitting during the last 7 days. Include time 
spent at work, at home, while doing course work, and during leisure time. This may include time 
spent sitting at a desk, visiting friends, reading, or sitting or lying down to watch television.         
During the last 7 days, how much time did you spend sitting on a week day? 
Hours per day (1) 
Minutes per day (2) 
 
Q28 During the last 7 days, how much time did you spend sitting on a weekend day? 
Hours per day (1) 
Minutes per day (2) 
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Power of Food Scale (PFS) 
Q29 Please indicate the extent to which you agree that the following items describe you. Use the 
following 1-5 scale for your responses.  
 don't 
agree at 
all (1) 
agree 
a little 
(2) 
agree 
somewhat 
(3) 
agree 
(4) 
strongly 
agree 
(5) 
I find myself thinking about food even when I’m not 
physically hungry.  m  m  m  m  m  
When I’m in a situation where delicious foods are present 
but I have to wait to eat them, it is very difficult for me to 
wait.  
m  m  m  m  m  
I get more pleasure from eating than I do from almost 
anything else.  m  m  m  m  m  
I feel that food is to me like liquor is to an alcoholic.  m  m  m  m  m  
If I see or smell a food I like, I get a powerful urge to have 
some.  m  m  m  m  m  
When I’m around a fattening food I love, it’s hard to stop 
myself from at least tasting it.  m  m  m  m  m  
I often think about what foods I might eat later in the day.  m  m  m  m  m  
It’s scary to think of the power that food has over me.  m  m  m  m  m  
When I taste a favorite food, I feel intense pleasure. m  m  m  m  m  
When I know a delicious food is available, I can’t help 
myself from thinking about having some.  m  m  m  m  m  
I love the taste of certain foods so much that I can’t avoid 
eating them even if they’re bad for me.  m  m  m  m  m  
When I see delicious foods in advertisements or 
commercials, it makes me want to eat.  m  m  m  m  m  
I feel like food controls me rather than the other way 
around.  m  m  m  m  m  
Just before I taste a favorite food, I feel intense 
anticipation.  m  m  m  m  m  
When I eat delicious food I focus a lot on how good it 
tastes.  m  m  m  m  m  
Sometimes, when I’m doing everyday activities, I get an 
urge to eat “out of the blue” (for no apparent reason).  m  m  m  m  m  
I think I enjoy eating a lot more than most other people.  m  m  m  m  m  
Hearing someone describe a great meal makes me really 
want to have something to eat  m  m  m  m  m  
It seems like I have food on my mind a lot. m  m  m  m  m  
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Additional Health Questions 
Q30 To what degree do you agree with this statement: My diet is healthy. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q31 How would you describe your current health status? 
m Poor (1) 
m Fair (2) 
m Good (3) 
m Very Good (4) 
m Excellent (5) 
 
Q32 How many days in the past week did you eat breakfast? 
 
Q33 How often do you eat in-between your regular meals? 
m Almost every day (1) 
m Sometimes (2) 
m Once in a while (3) 
m Rarely or never (4) 
 
Q34 During the past month, how often did you eat fruit? Include fresh, frozen, or canned fruit. 
Do not include juices.  
m 1 time per week or less (1) 
m Not every day, but more than once per week (2) 
m 1 time per day (3) 
m 2 times per day (4) 
m 3 or more times per day (5) 
 
It’s very important to me that the foods I eat are as 
delicious as possible.  m  m  m  m  m  
Before I eat a favorite food my mouth tends to flood with 
saliva.  m  m  m  m  m  
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Q35 During the past month, how often did you eat vegetables (do not include french fries)? 
m 1 time per week or less (1) 
m Not every day, but more than once per week (2) 
m 1 time per day (3) 
m 2 times per day (4) 
m 3 or more times per day (5) 
 
Q36 Have you ever been diagnosed with an eating disorder? 
m No (1) 
m Yes (please describe) (2) ____________________ 
 
Q37 How many hours of sleep do you usually get at night? 
m < 5 hours (1) 
m 6 hours (2) 
m 7 hours (3) 
m 8 hours (4) 
m > 9 hours (5) 
 
Q38 Which of the following best describes your smoking habits? 
m I do not smoke (1) 
m Less than one time per week (2) 
m Less than 1 pack per week (3) 
m Less than 1 pack per day (4) 
m About 1 pack per day (5) 
m More than 1 pack per day (6) 
 
Q39 Are you currently taking oral contraceptives or using another form of hormonal birth 
control? 
m Yes (1) 
m No (2) 
 
Q40 Are you taking either of the following courses Fall semester? 
q Human Nutrition (1) 
q Health and Wellness Strategies for Life (2) 
 
Q41 The following 3 questions ask about your alcohol consumption over the past 30 days. Your 
responses will be kept confidential. If you prefer not to answer these questions, you may leave 
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them blank. During the past 30 days, how many days did you have at least one drink of any 
alcoholic beverage such as beer, wine, a malt beverage, or liquor? 
 
Q42 Please use this definition: One drink is equivalent to a 12-ounce beer, a 5-ounce glass of 
wine, or a drink with one shot of liquor.  During the past 30 days, on the days when you drank, 
about how many drinks did you drink on average? Note: A 40-ounce beer would count as 3 
drinks, or a cocktail drink with 2 shots would count as 2 drinks. 
 
Q43 Considering all types of alcoholic beverages, how many times during the past 30 days did 
you have 4 or more drinks on an occasion?  
 
The Balanced Inventory of Desirability Responding-16 (BIDR-16 
Q44 Using the scale below as a guide, select a number to indicate how true each statement is. 
 
 Not 
True 
1 
2 3 Somew
hat 4 
5 6 Very 
True 7 
I have not always been honest with myself.  m  m  m  m  m  m  m  
I always know why I like things.  m  m  m  m  m  m  m  
It's hard for me to shut off a disturbing thought.  m  m  m  m  m  m  m  
I never regret my decisions.  m  m  m  m  m  m  m  
I sometimes lose out on things because I can't make 
up my mind soon enough.  m  m  m  m  m  m  m  
I am a completely rational person.  m  m  m  m  m  m  m  
I am very confident of my judgments  m  m  m  m  m  m  m  
I have sometimes doubted my ability as a lover m  m  m  m  m  m  m  
I sometimes tell lies if I have to m  m  m  m  m  m  m  
I never cover up my mistakes. m  m  m  m  m  m  m  
There have been occasions when I have taken 
advantage of someone.  m  m  m  m  m  m  m  
I sometimes try to get even rather than forgive and 
forget.  m  m  m  m  m  m  m  
I have said something bad about a friend behind 
his/her back m  m  m  m  m  m  m  
When I hear people talking privately, I avoid 
listening m  m  m  m  m  m  m  
I never take things that don't belong to me.  m  m  m  m  m  m  m  
I don't gossip about other people's business.  m  m  m  m  m  m  m  
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Added to Post-Treatment Survey: Intervention Knowledge Assessment 
 
The following questions ask about your knowledge related to certain principles of eating and 
nutrition.  
Q1In order to lose weight, it is necessary to restrict certain foods from one’s diet. 
m True (1) 
m False (2) 
m I don't know (3) 
 
Q2 Negative calorie balance is when more calories are consumed than used.  
m True (1) 
m False (2) 
m I don't know (3) 
 
Q3 According to ChooseMyPlate, about half of your plate should consist of fruits and/or 
vegetables.  
m True (1) 
m False (2) 
m I don't know (3) 
 
Q4 The key distinguisher between binge eating and overeating is the feeling of a loss of control.  
m True (1) 
m False (2) 
m I don't know (3) 
 
Q5 Urge surfing is:  
m Allowing yourself to satisfy your cravings by eating the craved food. (1) 
m Eating healthy foods rather than the actual food you are craving. (2) 
m Engaging in activities that are incompatible with eating. (3) 
m Eating slowly and taking time to savor your food (4) 
m I don't know (5) 
 
Q6 Which of the following options is considered an "energy dense" food? 
m Salad greens (1) 
m Air-popped popcorn (2) 
m Peanut butter (3) 
m Fresh fruit (4) 
m I don't know (5) 
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Q7 According to Appetite Awareness Training, which option is NOT one of the three common 
ways that maladaptive eating patterns develop? 
m Restrictive eating and/or dieting (1) 
m Self-monitoring your food intake (2) 
m Emotional eating (3) 
m Loving to eat (4) 
m I don't know (5) 
 
Q8 Which of the following options is NOT considered 1 serving of grains? 
m 1 cup cheerios (1) 
m 1 cup cooked pasta (2) 
m 1 whole pancake (3) 
m 1/2 cup cooked rice (4) 
m I don't know (5) 
 
Q9 About how much of your grains should be "whole grains?" 
m 1/4 (1) 
m 1/3 (2) 
m 1/2 (3) 
m All of my grains (4) 
m I don't know (5) 
 
Q10 The "what the heck" phenomenon is:  
m Feelings of unfairness that other people can eat more than you without gaining weight. (1) 
m Restrictive eating and dieting associated with trying to achieve the thin body ideal. (2) 
m Using the simple approach of eating according to hunger and fullness cues (3) 
m When you start to overeat, and realize that you have already eaten too much, so you may as 
well just continue eating. (4) 
m I don't know (5) 
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APPENDIX E: RECORD OF EATING EPISODES 
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APPENDIX F: LIST OF ADJUSTED VARIABLES 
 
Unadjusted variables with non-normal distribution 
• Baseline: 
o Weight 
o Waist circumference 
o IAQ-Average score  
o WELQ-Negative emotion subscale 
o WELQ-Physical discomfort subscale 
o GLETQ-METS 
o IPAQ-Total sedentary time 
o Power of Food Scale 
• Post-treatment: 
o Weight 
o Waist circumference 
o WELQ-Negative emotion subscale 
o WELQ-Physical discomfort subscale 
o Overeating episodes 
o IPAQ-Total sedentary time 
 
Unadjusted variables with outliers present 
• Baseline:  
o Weight 
o Body fat percentage 
o Waist circumference 
o IES-Physical 
o IES-Permission 
o IAQ-Appetite 
o WELQ-Negative emotion subscale 
o WELQ-Positive activity subscale 
o WELQ-Food available subscale 
o WELQ-Social pressure subscale 
o WELQ-Physical discomfort subscale 
• Post-treatment: 
o Weight 
o Body fat percentage 
o Waist circumference 
o IES-Physical 
o IES-Permission 
o IAQ-Appetite 
o WELQ-Negative emotion subscale 
o WELQ-Positive activity subscale 
o WELQ-Food available subscale 
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o WELQ-Social pressure subscale 
o WELQ-Physical discomfort subscale 
 
Log Transformed Scores 
• Baseline: 
o Weight 
o Waist circumference 
o WELQ-Physical discomfort subscale 
o Overeating episodes 
• Post-treatment: 
o Weight 
o Waist circumference 
o WELQ-Negative emotion subscale 
o WELQ-Physical discomfort 
o Overeating episodes 
o IPAQ-Total sedentary time 
 
Variables that were still non-normal after outlier adjustments and log transformations 
• Baseline: 
o WELQ-Negative emotion subscale 
o WELQ-Physical discomfort 
o Overeating episodes 
• Post-treatment: 
o Overeating episodes 
o Waist circumference 
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APPENDIX G: PROGRAM EVALUATION 
 
Q1 In which of the following treatment conditions did you participate? 
m Appetite Awareness Training (1) 
m Nutrition Education (2) 
 
Q2 Please rate the following: 
 Extremely 
Dissatisfied 
(1) 
Dissatisfied 
(2) 
Somewhat 
Dissatisfied 
(3) 
Neutral 
(4) 
Somewhat 
Satisfied 
(5) 
Satisfied 
(6) 
Extremely 
Satisfied 
(7) 
What is your 
overall 
satisfaction 
rating for the 
intervention 
you received?  
m  m  m  m  m  m  m  
 
Q3 What is your satisfaction rating for your group leader and other study staff? 
 Extremely 
Dissatisfied 
(1) 
Dissatisfied 
(2) 
Somewhat 
Dissatisfied 
(3) 
Neutral 
(4) 
Somewhat 
Satisfied 
(5) 
Satisfied 
(6) 
Extremely 
Satisfied 
(7) 
Approachable  m  m  m  m  m  m  m  
Helpful  m  m  m  m  m  m  m  
Knowledgeable  m  m  m  m  m  m  m  
Overall Quality  m  m  m  m  m  m  m  
 
 
Q4 Please rate the following: 
 Very 
Unacceptable  
(1) 
 (2) (3) (4) (5) (6) Very 
Acceptable 
(7) 
How acceptable was the monitoring you 
were asked to complete (i.e., recording 
food, recording appetite)  
m  m  m  m  m  m  m  
How acceptable was the length/duration of 
the intervention  m  m  m  m  m  m  m  
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Q5 Please rate the degree to which you complied with various aspects of the program during this study: 
 Strongly 
Disagree 
(1) 
Disagree 
(2) 
Somewhat 
Disagree 
(3) 
Neither 
Agree nor 
Disagree 
(4) 
Somewhat 
Agree (5) 
Agree (6) Strongly 
Agree (7) 
I fully 
completed the 
self-monitoring 
logs  
m  m  m  m  m  m  m  
I fully 
completed other 
tasks asked of 
me 
m  m  m  m  m  m  m  
 
 
Q6 Please rate the following: 
 Not At 
All  (1) 
(2)  (3)  (4)  (5)  (6) Extremely  
(7) 
To what extent do you feel the 
intervention has helped you eat in ways 
that will prevent weight gain?  
m  m  m  m  m  m  m  
 
 
Q7 To what extent did each of the following dining center factors present as a barrier to using the skills 
you were taught?  
 Not at all 
(1) 
Slightly 
(2) 
Moderately 
(3) 
Definitely 
(4) 
Very much so 
(5) 
Restricted DC hours.  m  m  m  m  m  
Not knowing healthy options at the DC.  m  m  m  m  m  
Long lines in the DC. m  m  m  m  m  
Limited food choices in the DC.  m  m  m  m  m  
Limited meal plan. m  m  m  m  m  
Cost (wanting to get money's worth). m  m  m  m  m  
 
Q8 Any other dining center related barriers that prevented you from using the skills you were taught? 
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Q9 To what extent did each of these other factors present as a barrier to using the skills you were taught?  
 Not at all 
(1) 
Slightly 
(2) 
Moderately 
(3) 
Definitely 
(4) 
Very much so 
(5) 
Refrigerators/freezers not working in my 
dorm room  m  m  m  m  m  
Eating with others  m  m  m  m  m  
Time commitment  m  m  m  m  m  
Self-monitoring when eating  m  m  m  m  m  
Too busy with other things in my life  m  m  m  m  m  
 
 
Q10 Any other barriers that prevented you from using the skills you were taught? 
 
Q11 The following questions relate to your experience of your group leader. 
 
 
Q12 In what ways, if any, have your eating patterns changed over the last 6 weeks? 
 
Q13 What aspect(s) of the intervention did you find most helpful? 
 
Q14 Did anything confuse you about the material presented? 
m No (1) 
m Yes (please explain) (2) ____________________ 
 
 Not at all 
true (1) 
A little 
true (2) 
Somewhat 
true (3) 
Mostly 
true (4) 
True 
(5) 
Very 
True (6) 
Completely 
True (7) 
I feel that my group leader 
has provided me choices 
and options. (1) 
m  m  m  m  m  m  m  
I feel understood by my 
group leader. (2) m  m  m  m  m  m  m  
My group leader conveys 
confidence in my ability to 
make changes. (3) 
m  m  m  m  m  m  m  
My group leader 
encourages me to ask 
questions. (4) 
m  m  m  m  m  m  m  
My group leader listens to 
how I would like to do 
things. (5) 
m  m  m  m  m  m  m  
My group leader tries to 
understand how I see 
things before suggesting a 
new way to do things. (6) 
m  m  m  m  m  m  m  
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Q15 Did you find anything about the intervention harmful? 
m No (1) 
m Yes (please explain) (2) ____________________ 
 
Q16 Were there any features or topics that you felt worked against your ability to adopt healthier attitudes 
or behaviors? 
 
Q17 Do you have any suggestions to improve the intervention? 
 
Q18 Would you recommend this program to a friend with similar concerns of weight gain? 
m No (1) 
m Yes (2) 
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APPENDIX H: PROGRAM EVALUATION QUALITATIVE RESPONSES 
 
Question 1: In what ways, if any, have your eating patterns changed over the last 6 weeks? 
 
AAT NE 
• Honestly, I wanted to make changes but I feel 
like the tips I was given were not that useful 
• I definitely am more aware of my hunger 
cues and am starting to get better at following 
them. It's still hard though because of my 
class schedule. 
• I definitely watch how much I put on my 
plate and how much I am eating now. 
• I eat slower and find myself asking if I'm 
truly hungry more. 
• I eat when I need to eat, even if I don't have 
much time. 
• I feel much fuller much quicker & eat less as 
a result. 
• I have been more mindful of "cheating" and 
trying to control cravings more than I did 
before, I also tried to eat more mindfully in 
the DC and eat less than before to the point of 
where I was just full. 
• I have never had issues with emotional eating 
but starting college I have caught myself 
stress eating. Using the appetite awareness 
was helpful though when I paid attention and 
caught myself in the act of stressful eating 
and not eating to fulfill my hunger. 
• I have noticed more often when I am actually 
full, even if it meant leaving food on my 
plate. I also used the urge surfing multiple 
times in order to prevent cravings because 
cravings are my downfall. 
• I have placed more emphasis on listening to 
my internal body cues and am able to 
regulate my food intake. Overall feel much 
better and have more control over my diet. 
• I have understood that it is okay to not eat 
when others do, that the financial cost 
shouldn't totally be a factor to my eating, and 
I have also learned to evaluate the level of 
my hunger before, during, and after meals. 
• I now think about if I'm truly hungry and 
actually need to eat 
• Choose healthy options 
• Eating more fruit and vegetables and less 
protein. Working on eating fewer grains 
• Eating more fruits, veggies, improving on 
eating more protein and learned that healthy 
fats are OK 
• Following good eating habits during the day 
time, but overeating late at night before bed 
• Gotten worse 
• Healthier choices such as whole grains and 
vegetables are in my diet more frequently. 
• I eat a more variety of foods 
• I eat smaller portions/ stop eating when I'm 
hungry at a restaurant 
• I have been eating more vegetables and less 
high trans at and processed foods. 
• I have been looking for healthier varieties in 
the food I eat 
• I have been more aware of my eating habits 
and are more willing to change them. Don't 
eat as many sweets 
• I have chosen more vegetables instead of 
filling up on bread or other items. 
• I have cut out (stopped buying) foods with 
palm oil in it and only on rare occasions I 
will drink something with sugar in it. 
• I have definitely gone for the healthier 
options while dining at the DC, and I've 
increased my intake of vegetables while 
decreasing the amount of processed sugars 
consumed. 
• I have new healthier routines in the D.C. 
• I try to find a more creative way to get my 
fruit and vegetables and have more variety in 
my diet 
• I’m more aware of how bad my diet is, I have 
started trying to be better by eating more 
veggies and less white bread and sugar 
• I'm trying to eat more fruits and vegetables 
and I'm trying to vary what I eat every day. 
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• I question myself if I am actually hungry 
before eating a snack in my dorm. I calculate 
how many hours I have before I am going eat 
another big meal. So, I base my snacking off 
of that also. 
• I started to make myself stop when I'm just 
full. 
• I watched to see how full I actually was and 
didn't always eating everything on my plate 
• I'm more aware of how I only need to eat 
when I'm hungry. 
• I'm more aware of when I should actually be 
eating because I'm hungry and not just bored 
hungry. 
• I'm more conscious of how full I am while 
eating, and I'm more knowledgeable of how 
full or hungry I should be. I take those factors 
into eating now. 
• I've monitored when I'm hungry and full. 
• I've started to realize how much I eat and that 
I often overeat. I have been able to realize 
when I am full and stop eating. 
• more mindful of food mount per meal and 
intake throughout the day 
• Not very much, but I was able to determine 
when I am full after eating a meal. 
• Portion size and stopping to see how full I 
feel 
• Stopping eating when I'm full. 
• The healthy options of fruits and veggies at 
home have disappeared and now I'm eating 
corn dogs when I'd prefer to eat healthier. 
• These were useful tools and i plan to continue 
to use them 
 
• I've been buying healthier alternatives at the 
grocery store and I have been trying to stop 
eating when I am full and eat somewhat 
healthier. 
• I've been eating more balanced meals, taking 
less out of one food group to make room for 
another group. 
• Lately, my intake of fruits and vegetables has 
increased. 
• Making sure I am getting a variety on the 
MyPlate 
• more balanced meals 
• Over the last 6 weeks, I have learned to be 
more aware of my eating habits as well as 
beginning to eat healthier portions while 
working on my snacking habits. 
• They have not changed very much. 
 
 
 
 
Question 2: What aspects of the intervention did you find most helpful? 
 
AAT NE 
• I liked the small group aspect. 
• Learning the hunger cues. 
• Urge surfing and learning how to maintain my 
weight without dieting. 
• The part of making myself realize if i was 
actually hungry, and also how full I was. 
• Finding out new ways of eating foods or new 
options with the resources we're given 
• Food logging (4) 
• Having a nutritionist available to answer 
questions. 
• I found the breakdown of the My Plate and 
suggestions of how to practically eat healthy, 
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• Just learning to be aware of when you're full. 
• I liked learning each of the techniques, and I 
loved that they were so easy to apply in life 
and didn't require a strict regimen. 
• Urge surfing because when I have a crave 
sometimes I just go for it but just waiting ten 
minutes and occupying myself with another 
activity was helpful. 
• I think the urge surfing and just paying 
attention to when I'm actually full. 
• Self-monitoring on a scale of 1-7, tips on 
cravings, and recognizing other times that we 
eat (sadness, anxiety etc.) 
• That this is applicable to the rest of my life 
and I don't have to cut things out of my diet, 
just enjoy them in moderation. 
• The urge surfing thing 
• How to tell if I am actually hungry and how 
long it takes to register in my head that I am 
full. 
• The scale that is from 1 to 7 
• The knowledge concepts, things to remember 
when eating, all the tips 
• It was interesting to me that the 'only eating 
when you're hungry' theory is a viable method 
of controlling weight. 
• Knowing that it really is okay to eat while 
studying/doing homework because your brain 
needs food to reenergize as well. 
• Fullness Scale. 
• Realizing when I was hungry and full 
• I found it helpful to think about whether 
hunger is psychological or biological. 
• food logging and visualizing amounts of food 
in contrast to things we know the relative size 
of (lightbulb, fist) 
• Asking ourselves how hungry and full are we. 
I found this very helpful, because I can get a 
chance to think if I still want to eat more or 
should I stop. 
• Portion size and another perspective and tips 
on how to listen to your body 
• Learning the appetite awareness scale 
technique 
• The part where if you're craving something to 
avoid it for 10 minutes before giving in. 
most helpful. 
• I found the food log to be the most helpful. 
Yes, it was the more difficult part and rather 
annoying at times, but it was really beneficial 
and necessary for becoming aware of exactly 
what I was eating. 
• I thought it was helpful to talk about healthy 
alternatives and healthy snacks to eat and to 
get the correct information on what is inside 
certain foods and why some foods are better 
than others. 
• It was really easy to ask questions, I felt very 
comfortable. 
• knowing about sizes 
• knowing how to make all the food groups 
work together on a plate 
• Knowing you can get creative with food 
choices in the DC 
• Learning how to visualize a healthy meal 
plate 
• Learning portion sizes 
• Learning the idea of balance versus extreme 
restriction. 
• None 
• Portions of what we should eat 
• Talking about healthy options. 
• the many options 
• The most helpful part was learning about 
alternatives to getting fruit into my diet. For 
example, eating dried or canned fruit in place 
of fresh fruit. 
• The personalized tips for the DC and dorm 
room eating were the most helpful. 
• There were helpful worksheets and online 
information that was given. 
• Ways to adjust your diet and eat healthier 
without feeling the urge to eat bad things. 
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• Urge surfing, Mindful eating, and really 
thinking about my hunger cues. 
• The eating until you’re satisfied part 
 
 
 
 
